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EXECUTIVE SUMMARY

In accordance with a Michigan Department of Environmental Quality (MDEQ) and United
States Environmental Protection Agency (USEPA) request, Weston Solutions of Michigan, Inc.
(WESTONg) has performed multiple tasks in support of the April-May 2005 Ten Mile Drain
(TMD) Site Investigation (SI) and Focused Feasibility Study (FFS) in St. Clair Shores (SCS),
Michigan.

The primary objectives of the SI were to further characterize the nature and extent of poly-
chlorinated biphenyl (PCB) contamination through the identification of hot spots/source areas
adjacent to the TMD utility corridor, to identify migration pathways into or out of the TMD
utility corridor/concrete piping, and allow the completion of a FFS based on site conditions and
the S1 findings to date.

During April and May 2005, the MDEQ and USEPA advanced 76 Geoprobe soil borings for the
collection of soil and groundwater samples at suspected continuing PCB source areas and other
TMD locations. Three residential sump system water samples also were collected to determine
additional human health risks at the TMD Site. The April-May 2005 TMD study area included
Harper Avenue to the west, Bon Heur Avenue to the north, B Street to the east, and Madison
Avenue to the south.

PCBs were detected in 133 soil samples collected at 76 Geoprobe soil boring locations within the
study area during April and May 2005. PCB concentrations exceeded the Toxic Substances
Control Act (TSCA) Waste Characterization Standard of 50 ppm at five soil boring locations
adjacent to the TMD utility corridor within the April-May 2005 study area. Analytical results
indicate the presence of PCBs in site soils at 21 Geoprobe soil boring locations at concentrations
exceeding the MDEQ Direct Contact criteria of 4 ppm at depths ranging from 0-6 feet below
grade. PCBs were detected in clayey and sandy native soils at depths ranging from one to 20
feet bgs at varying locations throughout the study area. PCBs also are present within the fill
materials of the TMD utility corridor primarily along Bon Brae Avenue between Harper Avenue
and E Street. Analytical results also indicated the presence of PCBs in one of three sump system
water samples at a concentration of 0.00025 ppm.

Based on a comparison of the April-May 2005 SI results to the findings from ongoing TMD
sediment monitoring activities, a significant source area outside the TMD utility corridor has not
been determined.

Based on the SI results, the media to be addressed are the subsurface soils within the TMD utility
corridor located in the vicinity of the intersection of Bon Brae Avenue and Harper Avenue, and
surface soils in the vicinity of borings SCS-017, SCS-016, and SCS-030.

WESTON evaluated five remedial alternatives for the TMD Site based on effectiveness,
implementability, and cost while protecting human health and the environment. Pending
MDEQ and USEPA concurrence, WESTON recommends the implementation of Remedial
Alternative 2; Excavation of surface soils containing PCBs at concentrations exceeding MDEQ
Part 201 Generic Residential Direct Contact (DC) criteria, and restoration (primarily sealing) of
the TMD concrete piping, manholes, and junction box.

EXECUTIVE SUMMARY 9-7.doc ES-1 ' 10/17/2005
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SECTION 1
INTRODUCTION

Weston Solutions of Michigan, Inc. (WESTONg) has prepared this Site Investigation (SI) Report
and Focused Feastbility Study (FFS) to summarnize the findings of the source area SI conducted
by the Michigan Department of Environmental Quality (MDEQ) and the United States
Environmental Protection Agency (USEPA) for the Ten Mile Drain/Saint Clair Shores Drain
(SCSD) Site located in Saint Clair Shores (SCS), Macomb County, Michigan. During April-
May 2005 WESTON prepared a comprehensive Work Plan for source area investigation
activities to be implemented by the USEPA and the MDEQ. Data gathering efforts completed by
USEPA and MDEQ were intended to provide an expedited assessment of primary PCB
sources/impacts, and to implement the appropriate remedial action(s). Based on the results of SI
activities, WESTON completed a FFS based on source area investigation findings and additional
site historical data WESTON conducted these activities under the Level of Effort (LOE)
Contract between WESTON and the State of Michigan (Contract No. 2002) and the Superfund
Technical Assessment and Response Team (START) Contract between WESTON and the
USEPA.

1.1  SITE SETTING AND HISTORY

1.1.1 Site Setting

The SCSD Site is located in a mixed residential/commercial area in SCS, Macomb County,
Michigan, near the shores of Lake St. Clair (Figure 1). SI activities to date have focused
primarnily on the SCSD utility corridor comprised of an enclosed concrete storm sewer system
surrounded by sand and gravel fill materials placed in native clay soils. The SCSD drains
approximately 307 acres (0.5 square mile) of SCS, terminating with a 102-inch diameter outlet
structure located at the Lange Street Canals, which flow into Lake St. Clair. The April-May
2005 SCSD study area included Harper Avenue to the west, Bon Heur Avenue to the north, B
Street to the east, and Madison Avenue to the south. For the purposes of this report, the

TMD-SCSD SIFFS Report October 2005.doc 11 10/17/2005
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following terms and definitions will be used to reference different components of the SCSD

system:

e SCSD utility corridor; refers to the primary drain system (not the.secondary and tertiary
storm drains) including the trench in which the concrete piping was installed, backfill
placed around the piping, and the buried concrete piping. '

e SCSD concrete piping; refers to the engineered concrete piping buried within the SCSD
utility corridor.

e SCSD dréinage system; refers to the entire drainage system, including primary,
secondary, and tertiary drainage components of the SCSD managed by Macomb County
Public Works Office (MCPWO) and SCS.

1.1.2 Site History

During 2001, the MCPWO collected sediment samples from the Lange Street Canals in support
of their efforts to secure a dredging permit. A review of laboratory analytical results by the
MDEQ and the United States Army Corps of Engineers (USACE) indicated the presence of
polychlorinated biphenyls (PCBs) at concentrations up to 150 parts per million (ppm) within
canal sediments near the SCSD outlet structure. As a result, the MDEQ and MCPWO initiated
an investigation of the SCSD utility corridor during February 2002. Laboratory analytical results
indicated the presence of PCBs exceeding the Toxic Substances Control Act (TSCA) Waste

. Characterization Level for soil/sediment (50 ppm) and the MDEQ Part 201 Groundwater/Surface

Water Interface (GSI) Criteria (0.0002 ppm) in samples collected from various locations within
the SCSD concrete piping. The highest concentration of PCBs (3,270 ppm) was detected within

the SCSD concrete piping at the intersection of Harper Avenue and Bon Brae Avenue.

During March 2002 the USEPA Emergency Response Branch launched efforts in support of the
MDEQ and MCPWO to characterize the nature and extent of PCB contamination in the SCSD
utility corridor and the Lange Street Canals. Laboratory analytical results from sediment

samples collected by USEPA in the SCSD concrete piping indicated the presence of PCBs at a

TMD-SCSD SI-FFS Report October 2005.doc 1-2 10/17/2005
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maximum concentration of 121.000 ppm at manhole location M4335 near the intersection of Bon
Brae Avenue and E Street. PCBs also were detected in Lange Street Canal sediment core
samples collected near the SCSD outlet.

Based on the results of these SI activities, the USEPA initiated sediment removal and dewatering
activities during 2002 in areas of the SCSD concrete piping exhibiting the highest levels of PCB
contamination. The USEPA and its contractors conducted vacuuming and power jetting of
approximately 1 % miles of the SCSD concrete piping from Lakeland Boulevard to Bon Brae
Avenue and from Harper Avenue to the SCSD outlet structure at the Lange Street Canals.

Concurrent with USEPA removal actions, the MCPWO and its contractors conducted sediment
removal and dewatering activities along 4 ' miles of the remaining 5 % miles of the SCSD
concrete piping in the project area and installed steel plates near the SCSD outlet structure to
serve as a trap in order to prevent the additional discharge of PCB contaminated sediments to the
canal.

SCS, MCPWO and their contractors have conducted subsequent quarterly monitoring activities
of water and sediments within the SCSD concrete piping. Monitoring efforts during 2003-2004
revealed the renewed presence of PCB contaminated sediment and water within the SCSD
drainage system; therefore, the MDEQ, USEPA, MCPWO, and SCS have coordinated efforts to
identify potential source areas and investigate potential migration pathways into or out of the
SCSD utility cosridor.

During 4-5 April 2005, the MDEQ initiated a source area investigation at the SCSD Site,
advancing Geoprobe soil borings at 13 locations adjacent to the SCSD utility cormridor along Bon
Brae Avenue, Lakeland Boulevard, and Harper Avenue. As summarized in Table 1, laboratory
analytical results indicated the presence of PCBs in soil at the following locations during April
2005:

e MSB-1 and MSB-2 located west of the intersection of Bon Brae Avenue and Harper

Avenue.

TMD-SCSD SI-FFS Report Oclober 2005.doc 1-3 10/17/2005
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INTRODUCTION

o MSB-4 located along the south side of Bon Brae Avenue at the BP Gas Station.

e MSB-7, MSB-9, MSB-10, MSB-11, and MSB-12 located near the intersection of Harper
Avenue and Lakeland Boulevard at the JM Olson Corporation Property (former tool &
dye facility).

o MSB-13 located at 21725 Bon Brae Avenue.

Figure 2 presents analytical results from the April 2005 MDEQ Geoprobe sampling activities.
Stratigraphic boring logs for MDEQ soil borings MSB-1 through MSB-13 are included in
Appendix A.

During May 2005, the USEPA and MDEQ advanced 64 additional Geoprobe soil borings at
suspected source area locations, at areas adjacent to the SCSD utility corridor along Bon Brae
Avenue and Harper Avenue, and at locations along the open drain. USEPA ai_ld MDEQ May

2005 Geoprobe soil boring locations are illustrated on Figure 3.

1.2 PROJECT OBJECTIVES

The primary objectives of the April-May 2005 SI were to further characterize the nature and
extent of PCB contamination through the identification of hot spots/source areas adjacent to the
SCSD utility corridor, to identify migration pathways into or out of the SCSD utility
corridor/concrete piping, and allow the completion of an FFS based on site conditions and the SI

findings to date.

TMD-SCSD SI-FFS Report October 2005.doc 1-4 10/17/2005
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SECTION 2

INVESTIGATION ACTIVITIES

SI activities and field procedures implemented by the MDEQ and USEPA were generally
completed in accordance with WESTON’s May 2005 Work Plan For Source Area Investigation
Activities At The Ten Mile Drain Site Macomb County, Michigan, with some modifications.

2.1 GEOPROBE INVESTIGATION

May 2005 SI activities implemented by the USEPA and the MDEQ included the advancement of
64 soil borings at various potential source area locations and structures to varying depths. Soil
borings were advanced to depths equivalent with the topsoil-clay interface or to the base of
utility comdor trenches based on boring locations relative to source areas/structures. These
borings were advanced for the purpose of locating and delineating potential source(s) and
migration pathways of PCBs at areas within and adjacent to the SCSD utility corridor. Source
area soil boring locations are shown on Figure 3.

2.1.1 Soil Sample Collection

Soil samples were collected using a 4-foot macro-core sampler, from the ground surface to end
depths ranging from eight to 20 feet below ground surface (bgs) corresponding to the base of the
SCSD utility comidor or appropnate interval based on field observations and boring locations
relative to specific structures and/or potential source areas. All soil samples were field screened
for the presence of volatile organic compounds (VOCs) using a photo-ionization detector (PID).
Soil classification information and other field observations were recorded on geologic boring
logs by USEPA and MDEQ personnel. Based on available information, area soils are primarily
composed of dry to moist clay soils with inter-bedded sand and silt seams. Clay soils exhibiting
staining, desiccation marks and'or fractures were preferentially selected for laboratory analysis.
Emphasis was placed on the inspection, identification, and documentation of these features in

TMD-SCSD SIFFS Report October 2005.doc 2-1 10/17/2005
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clay soils. Select soil samples from each Geoprobe boring location were submitted to
Envirosystems for PCB analysis. Soil samples were collected at select locations and submitted
to Envirosystems for VOC analysis to aid in source area location efforts. Additional soil samples
were sent to the MDEQ Laboratory for PCB and VOC analysis. All soil samples were shipped
as Dangerous Goods in accordance with International Air Transport Association (IATA)

regulations. Results of soil sampling activities are discussed in Section 3.

2.1.2 Vertical Aquifer Sampling

In order to determine the presence and nature of groundwater contamination, vertical aquifer
sampling (VAS) was conducted at select Geoprobe boring locations where groundwater was
encountered. Groundwater samples were collected utilizing a SP-16 screen-point sampler. Once
the attachment was driven to the desired water-bearing hydrostratigraphic unit (as determined
during soil collection activities), groundwater was purged using disposable poly tubing and a
peristaltic pump. During purging, field readings of pH, conductivity, and temperature were
recorded. Once these field parameters stabilized, groundwater samples were collected and
submitted to Liberty Analytical for PCB analysis. Select water samples also were submitted for
VOC analysis. All groundwater samples were shipped as Dangerous Goods according to IATA

regulations. Results of VAS activities are presented in Section 3.

2.2  RESIDENTIAL SUMP SYSTEM SAMPLING

Based on the potential for hydraulic communication to exist between the SCSD utility corridor
and the open drain utility, and the subsequent potential for PCB migration into residential sump
systems, the USEPA and MDEQ collected sump system water samples for PCB analysis from

three area residences. Sump system samples were identified as follows:

o SUMPPUMP-1
o _SUMPPUMP-2
» SUMPPUMP-3

TMD-SCSD SI-FFS Report October 2005.doc 2-2 10/17/2005
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Results of residential sump system sampling activities are presented in Section 3.

2.3 GEOPHYSICAL SURVEY

During May 2005 the MDEQ conducted electromagnetic (EM) and ground penetrating radar
(GPR) surveys to delineate the extent and dimensions of the open drain utility. The EM and
GPR surveys occurred over accessible spans of the open drain utility also know as the Martin
Drain. Results of the EM and GPR surveys conducted by the MDEQ are summarized in a letter
report entitled “/0 Mile and Martin Drain, Macomb County, MERA #500736, GPR and EM

Surveys” (Appendix B).

24 GLOBAL POSITIONING SYSTEM SURVEY OF BORING LOCATIONS

Upon completion of Geoprobe soil boring activiies, MDEQ and USEPA personnel conducted a
Global Positioning System (GPS) survey of Geoprobe soil boring locations. GPS equipment
capable of sub-meter accuracy was utilized for coordinate determination and establishing the
boring locations with respect to northing and easting state plane coordinates. GPS coordinates
were not recorded for Geoprobe boring locations 010, 012, 061 and 063; therefore, these
locations were plotted on maps based on information obtained from MDEQ/USEPA field notes.
GPS coordinates were not recorded for Geoprobe locations 066, 069, and 077. These locations
apparently were not recorded in USEPA or MDEQ field notes and therefore, these locations are
not included in boring location illustrations.

25 DECONTAMINATION

All sampling and downhole equipment was decontaminated prior to each use. Decontamination
methods for sampling equipment consisted of an Alconox detergent wash, followed by a potable
water rinse. All drilling equipment and tooling was decontaminated using a steam pressure
washer over a tub. All water collected during decontamination was placed in a 55-gallon drum
and staged onsite.

TMD-SCSD SI-FFS Report Oclober 2005.doc 2-3 10/17/2005
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b 2.6 INVESTIGATION DERIVED WASTE
k)
> All investigation derived waste (IDW), including soil cuttings, purge water, and decontamination
2 water, was containerized in 55-gallon drums pending characterization and disposal. Drums
2 containing soil cuttings and purge/decontamination water were temporarily staged on site.
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SECTION 3
INVESTIGATION RESULTS

3.1 HYDROGEOLOGY

3.1.1 Site Stratigraphy

Available area stratigraphic information indicates the primary presence of fine grained deposits
with interbedded lenses of coarser grained materials comprising the native soils surrounding the
SCSD utility comdor within the study area. Based on boning log information and an evaluation
of subsurface structures, geologic materials within the study area are comprised of sand, clay,
silty clay, sandy clay, and clayey sand zones extending to a depth of approximately 15 feet bgs.
In general, the SCSD utility comdor is set within the native clay soils and is comprised of an
enclosed concrete stormn sewer system set within fill matenals of varying composition.

Stratigraphic boring logs for MDEQ soil borings MSB-1 through MSB-13 and SCS-030 through
SCS-051, and USEPA soil borings SCS-001 through SCS-029 and SCS-060 through SCS-085
are included as Appendix A.

3.12 Hydrogeologic Conditions

Groundwater was encountered at varying depths/locations during Apnil-May 2005 soil boring
activities; however, the hydrogeologic setting of the study area remains largely uncharacterized.
Available information indicates that hydrogeologic materials are comprised of fine grained
aquitard matenals with poorly comnected, interbedded water bearing coarse grained units
encountered at varying depths.

TMD-SCSD SI-FFS Report October 2005 doc 31 10/17/2005
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3.1.3 Groundwater Flow

The occurrence and movement of groundwater witﬁjn native soils at the site is largely
uncharacterized. Based on available data it is assumed that no substantial aquifer exists within the
upper 20 feet within the study area. Available data indicates that groundwater (where present)
migrates to and from the SCSD corridor via fractures/void spaces in clayey units, interbedded sand
seams, and adjacent utility corridors. Surface water runoff in the study area is collected via storm
sewers and catch basins that are associated with the SCSD drainage system. Based on available
information obtained from monitor wells set within the SCSD utility corridor it appears that

groundwater is transmitted primarily through fill materials surrounding the SCSD concrete piping.
3.2  SOIL ANALYTICAL RESULTS

A biased sampling strategy was selected to explore for PCB sources based on the following
specific biases at the SCSD site:

e Reported and suspected source area locations.

¢ Stained soils.

o Preferential pathways for contaminant mlgratlon and changes in soil characteristics
(fractured clays, sand seams, utility corridors).

A series of visual and screening level spil measurements were implemented in the field at each
boring location in order to determine soil and groundwater water sample collection for laboratory

analysis.

Soil analytical results for PCBs above 10 ppm from the May 2005 USEPA and MDEQ SI are
presented on Figure'?t. Boring locations where PCB concentrations in soil exceed the MDEQ
Direct Contact (DC) Criteria of 4 ppm are presented on Figure 5. Detected levels of PCBs at all
locations/depths are presented on Figure 6. Table 2 summarizes the PCB analytical results for
the soil sampling portion of the May 2005 Geoprobe investigation. Table 3 summarizes the
VOC analytical results for soil samples collected during the May 2005 Geoprobe investigation.
VOCs are compared to applicable Part 201 criteria including GSI Protection Criteria, Soil
Volatilization to Indoor Air (SVIA) Criteria, and Groundwater Gontact (GC) Protection Criteria.

TMD-SCSD SI-FFS Report October 2005.doc 3-2 _ 10/17/2005
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Copies of the laboratory soil analytical results are included as Appendix C in Volume II of I1.
3.2.1 PCBslIn Soil

Laboratory analytical results indicate that PCBs were detected in 21 soil samples collected at 12
Geoprobe soil boring locations during April 2005. PCBs were detected in 112 soil samples
collected at 64 Geoprobe soil boring locations within the study area during May 2005. Total
PCB concentrations exceeded the TSCA Waste Characterization Standard of 50 ppm at five soil
boring locations adjacent to the SCSD utility comdor including; MSB-1 (8-9 feet bgs) at a
concentration of 100 ppm, MSB-12 (8-8.5 feet bgs) at a concentration of 52 ppm, SCS-001 (9-12
feet bgs) at a concentration of 1,125 ppm, SCS-022-023 (0-1 feet bgs) at a concentration of
31,820 ppm, and SCS-025 (12-15 feet bgs) at a concentration of 152.9 ppm. PCBs also were
detected at a concentration of 822 ppm at soil boring SCS-017 (1-3 feet bgs) located on the
eastern portion of the J.M Olsen, Inc. property.

Analytical results indicate the presence of PCBs in site soils at 21 Geoprobe soil boring locations
at concentrations exceeding the MDEQ DC cniteria of 4 ppm at depths ranging from 0-6 feet bgs.

Figure 7 shows the traces of two cross-sections (A-A’ and B-B’) constructed to evaluate the
distribution of PCBs in soils adjacent to the SCSD utility comidor. Cross-sections were
constructed using available analytical and stratigraphic information.

Cross-Section A-A’ (Figure 8) is located along Bon Brae Avenue and trends from the west to
east. This cross-section is parallel to stormwater flow within the main SCSD utility corridor.

Cross-Section B-B’ (Figure 9) is located along Harper Avenue and trends from the north to
south. This cross-section bisects the primary axis of the SCSD main at Bon Brae Avenue and is
parallel to stormwater flow within the SCSD section along Bon Brae Avenue.

PCBs were detected in clayey and sandy native soils at depths ranging from one to 20 feet bgs at
varying locations throughout the study area. PCBs also are present within the fill materials of

TMD-SCSD SIFFS Report October 2005.doc 33 10/17/2005

-t



)

i

o

e

LRl L

N

o

BECEVEVEVRWRNERWEFRTE XX XV RERWRD

SAINT CLAIR SHORES DRAIN SITE
Weston Solutions of Michigan, Inc. APRIL-MAY 2005 SI REPORT AND FFS
INVESTIGATION RESULTS

the SCSD utility corridor primarily along Bon Brae Avenue between Harper Avenue and E

Street.
3.2.2 VOCs In Soil

Seven soil samples obtained at five Geoprobe boring locations were submitted for VOC analysis
during the May 2005 field effort. Acetone, a common laboratory contaminant was detected
below the quantitation limit at a concentration of 0.009 ppm in soil sample SCS-047. No other
VOCs were detected above quantitation limits in any of the other six VOC soil samples

submitted for laboratory analysis.

3.3 GROUNDWATER ANALYTICAL RESULTS

VAS groundwater samples were collected for VOC and PCB analysis at five Geoprobe soil
boring locations during the May 2005 Geoprobe investigation. PCBs and VOCs are compared to
applicable Part 201 criteria including GSI, GVIA, and GC Criteria. Appendix C presents
laboratory analytical reports. PCB groundwater analytical results are summarized in Table 4.

VOC groundwater analytical results are summarized in Table 5.

3.3.1 PCBs In Groundwater

PCBs were detected in groundwater samples collected at soil boring locations SCS-022, SCS-
022-023, and SCS-OZS adjacent to the SCSD utility corridor along Harper Avenue and Bon Brae
Avenue, and SCS-041 adjacent to the water main utility along Harper Avenue. All PCB
concentrations exceeded the Part 201 GSI, GVIA and GC criteria with the exception of the
sample from SCS-022, which only exceeded the GVIA and GC criteria.

3.3.2 VOCs In Groundwater

VAS groundwater analytical results indicate that VOCs were not detected in any groundwater

samples at concentrations exceeding their respective quantitation limits with the exception of
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acetone and chloroform. Both acetone and chloroform were below the Part 201 GSI, GVIA, and
GC Cntena.

333 Sump System Sampling Results

The USEPA and MDEQ) collected sump system water samples for PCB analysis from three area
residences based on residemt reports of flooding and frequent sump system operation. Sump
system samples were identified as SCS-SUMPPUMP-1, SCS-SUMPPUMP-2, SCS-
SUMPPUMP-3. PCBs were not detected in residential sump system samples SCS-
SUMPPUMP-1 or SCS-SUMPPUMP-3. Analytical results did however indicate the presence of
PCBs in water sample SCS-SUMPPUMP-2 at a concentration of 0.00025 ppm.
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SECTION 4

FOCUSED FEASIBILITY STUDY

4.1 INTRODUCTION

This FFS presents the identification, screening, evaluation, and selection of available remedial
technologies and process options for the SCSD Site. The development of remedial alternatives

consisted of the following activities:

¢ Definition of remedial action objectives (RAOs) to address PCB contamination at the SCSD
Site.

¢ Identification of general response actions to meet those objectives.

o Identification and screening of process options and remedial technologies that could achieve
the response actions.

e Assembling the process options/technologies into suitable remedial alternatives.

-

The remedial alternatives were then evaluated on the basis of the effectiveness of the alternative to
protect human health and the environment; the technical and administrative implementability; and

the capital and operation and maintenance cost.
4.2 DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES

RAOs are designed to protect human health and the environment by reducing contaminant
concentrations and exposure to the affected media. Based on the SI results, the media to be
addressed are the subsurface soils located in the vicinity of the intersection of Bon Brae Avenue and
Harper Avenue, and surface soils in the vicinity of borings SCS-017, SCS-016, and SCS-030. The
subsurface soils in the vicinity of Bon Brae Avenue and Harper Avenue are believed to be acting as
a source of sediment contamination in the SCSD utility corridor. At this intersection, three boring
locations (SCS-001, SCS-022-023, and SCS-025) that contained PCBs greater than the TSCA
Waste Characterization Level of 50 ppm. The surface soils located in the vicinity of borings SCS-
017, SCS-016, and SCS-030 contain PCBs at concentrations greater than the MDEQ Part 201

Residential and Commercial I DC criteria of 4 ppm.
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The USEPA and MDEQ have defined the RAO:s for this FFS as follows:

¢ Protect human health and the environment by preventing the migration of PCB
contaminated soils with PCB concentrations greater than the USEPA Waste

Charactenzation Level of 50 ppm.

e Protect human health and the environment by preventing direct contact with PCB
contaminated soils containing concentrations greater than the MDEQ Part 201 Residential
and Commercial DC Cntena of 4 ppm.

4.3 GENERAL RESPONSE ACTIONS

General response actions denote those actions that will satisfy the RAOs described above. The
general response actions presented below are considered appropriate for remediation of the
identified contamination at the SCSD Site. Six general response actions identified for the
remediation of contaminated soil at the SCSD Site are listed below:

No Action.
Institutional Controls.
Containment.
Collection.
Treatment.

Disposal.

44 IDENTIFICATION OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS

Remedial technologies are defined as general categories of technologies, such as
physical/chemical treatment or mechanical extraction. Process options refer to specific processes
within each technology. The list of technologies and process options identified for consideration
at the SCSD Site are presented in Table 6. The list was developed based on site-specific
conditions, the chemical of concem (PCBs), technical references, and WESTON’s experience
with similar sites. The technologies identified were screened to narrow the list of potential
technologies included for development of the remedial altematives. Identified remedial
technologies and process options were screened against the implementability of the technology,
the SCSD Site conditions, and waste characteristics.
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4.5 DEVELOPMENT OF ALTERNATIVES

This section describes how the retained remedial technologies and process options were
assembled into alternatives that address contamination at the SCSD Site. Descriptions of the
technical components of each alternative are provided. The alternatives were then evaluated

based on effectiveness, implementability, and cost.

Alternative 1: No Action

The No Action alternative is retained because it pr/ovides a baseline for comparison with other
alternatives. This alternative implies that no remedial action would be undertaken at the SCSD
Site; therefore, the potential human health and environmental risks associated with exposure to
contaminants would not be mitigated and contamination of the SCSD comidor would likely

continue.

Alternative 2: Limited Excavation/Offsite Soil Disposal and Storm Sewer Restoration

This alternative involves the following components:

e Excavation of the contaminated surface soil from 0 to 3 feet bgs located near boring SCS-
017, SCS-016, and SCS-030.

¢ Restoration (i.e. sealing) of the existing storm sewer system at select locations.
Excavation

Soils located near boring SCS-017 contained total PCB concentrations of 822 ppm at 0 to 3 feet
bgs, exceeding the MDEQ Part 201 Residential and Commerical I DC criteria. For the purpose
of developing this alternative it was assumed that PCB concentrations greater than DC criteria
are present to a depth of 3 feet bgs. Eliminating direct contact hazards could be achieved by
removing only the soils located six inches below grade and placing a cap over the remaining
soils. However, because the majority of the MDEQ Part 201 Residential and Commercial I DC
exceedences are located onh private property, maintenance of the cap would be difficult to
enforce. Thus, it was assumed that all soils greater than MDEQ Part 201 Residential and
Commercial I DC Criteria from 0-3 feet bgs would be removed and disposed offsite. Soils
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containing total PCBs concentrations greater than 50 ppm require disposal at a landfill capable of
accepting TSCA waste. The closest landfill capable of accepting TSCA waste 1s the Wayne
Disposal Inc. (Wayne Disposal) Landfill located in Bellville, MI. Soils with concentrations less
than 50 ppm will be disposed at a Type II landfill. Two additional soil borings are located in the
vicinity of SCS-017 and both contain concentrations of PCBs less than 50 ppm. Using the
limited analytical data available the actual quantity of soil requiring removal is difficult to
determine and additional soil sampling will be required during the implementation of this
alternative to further define the extent of contamination. For the purpose of developing this
altemnative, it was assumed an area of approximately 7,500 square feet would require removal to
3 feet bgs (equating to approximately 830 cubic yards). It was assumed that 75% of the soil
excavated near SCS-017 would require disposal as a TSCA waste.

Borings SCS-016 and SCS-030 contained total PCB concentrations of 8.85 ppm and 4.6 ppm
respectively, greater than the MDEQ Part 201 Residential and Commercial I DC Cntena.
Additional sampling near these boring locations will also be required to further define the extent
of contamination. For the purpose of developing this alternative, it was assumed that a 50 foot
radius around each boring location would require removal. As in the soils located in the vicinity
of SCS-017, it was assumed that soils to a 3 foot depth would be removed and disposed offsite.
It was assumed that none of the contaminated soils would require disposal as a TSCA waste.
Verification samples would be performed on each excavation to ensure that contaminants above

the cleanup criteria have been removed.
Sewer Restoration

Alernative 2 will include the restoration of the SCSD sewer, manholes, and the associated
junction box. A liner would be placed in the existing piping and chemical grouting would be
mstalled in the manholes and junction box to seal cracks and breaks in order to prevent
groundwater and sediment intrusion.  For the purpose of developing this alternative, it was
assumed that cured in-place polyester felt liner would be installed in the piping and chemical
grouting will be performed in the manholes and junction box. Specific product and material
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thickness to be used for the storm drain restoration would require evaluation during the design

phase of the remediation.:

It was assumed that the existing storm drain piping would be lined from manhole M7178 to
manhole M4281 and from the junction box to manhole M4262. Also, the piping from the catch
basins located on the northeast and southwest corners of Bon Braec Avenue and Harper Avenue
would be lined. The soft liner would be inserted into the pipeline from one existing manhole to
another. The liner is then expanded to press tightly against the existing piping. Onée in place,

the liner is heated to activate the resin which causes the liner to cure in place.

Prior to installation of the liner, the pipe runs would be dewatered and cleaned of all debris and
sediments. It was assumed based on current sample results from inside the sewer pipe that the
debris and sediments would be a TSCA waste and would be disposed at Wayne Disposal, Inc.
The lids on each of the manholes and junction box are reportedly 22-inches in diameter and the
manholes are constructed of concrete block. To install the liner, the manholes will need to be
excavated and partially dismantled to allow enough room for workers and equipment for liner
installation. The most practical location to install the liner would be at the junction box;
however, to avoid excavation in the most heavily contaminated area and to avoid traffic
congestion while working near the junction box, it was assumed that SCSD storm water sewer
pipe would be accessed at manholes M7173 and M4281. The concrete pavement and asphalt
pavement near manholes M7173 and M4281 will be saw cut and removed. An approximate
10 foot by 10 foot excavation to an approximate depth of 5 feet bgs would be excavated. The
excavated soils would be sampled and disposed at an offsite landfill. Based on sample results
from soils in these areas, it was assumed for the purpose of developing this alternative the soil
would not be a TSCA waste and could be disposed in a Type II landfill. Once access is made to
the manholes, the liner would be installed in the pipes between the manholes. After installation
the manholes would be reconstructed to their original dimensions, the excavation would be

backfilled, and the roadways replaced.

It was assumed in developing this altemative that manholes M7178, M7179, M4262, and M4281

and the junction box located at the intersection Harper Avenue and Bon Brae Avenue would
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require rehabilitation. A chemical grout would be installed from the interior of the structures to
provide a positive side seal on the exterior. In addition, a half-inch calcium aluminate cement
mortar would be installed on the interior of the structures to provide a negative side seal.

Alternative 3: Limited Excavation/Offsite Soil Disposal and Hydraulic Containment

Altemative 3 involves the following components:

e Excavation of the contaminated surface soil located near boring SCS-017, SCS-016, and
SCS-030.

e [Installation of extraction wells to provide hydraulic containment of the groundwater in the
vicimity of the source area.

Excavatioa

Altemative 3 will involve the excavation of contaminated surface soils near borings SCS-017,
SCS-016, and SCS-030 as descnibed in Altemative 2.

Hydraulic Containment

Altemative 3 will also include the installation of groundwater extraction wells to hydraulically
contain the shallow groundwater in the vicinity of the SCSD corridor from manholes M7178 to
M4281 and from the junction box to manhole M4262. Due to the hydrophobic nature of PCBs,
the extraction wells would not be installed to actively remediate the source areas. Instead, the
extraction wells would be pumped at a rate necessary to mitigate migration of the source area
contaminants and prevent the flow of the contaminants into the comdor. The extracted
groundwater will then be treated at an onsite groundwater treatment system. Treated water will
be discharged to the onsite sanitary or storm sewer system. Monitoring wells will also be
installed to verify the cone of depression around the extraction wells and to determine if
contaminants are migrating past the containment area.

The number, size, depths, pumping rates, and locations of the groundwater extraction wells, and
the size and components of the groundwater treatment system will be determined during the
remedial design. For the purpose of developing this altemative, it was assumed that four
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extraction wells and six monitoring wells will be installed in the vicinity of the Bon Brae Avenue
and Harper Avenue intersection. The groundwater treatment system was assumed to consist of
two 500 pound granulated carbon adsorption (GAC) vessels to treat a combined pumping rate of
20 gallons per minute. Pretreatment components such as the addition of chlorine and
sequestering agents to control biofouling may be also required and will be determined during the
design phase. It was assumed that the groundwater treatment system would be installed in the
parking lot located in the southeast intersection of Bon Brae Avenue and Harper Avenue.
Underground piping from each of the extraction wells to the groundwater treatment system and
discharge piping from the treatment system to the local sewer system will also be installed. The
treatment system will consist of a prefabricated structure to reduce noise, improve appearance,
insulate the treatment processes, and protect equipment. A six foot high security fence will be
constructed around the treatment building to limit accessibility to the facility and the potential for
public exposure. Power lines would be connected and wiring would be installed to operate
pumps, fans, lighting and treatment equipment. A National Pollutant Discharge Elimination
System (NPDES) permit obtained from the MDEQ and building permits obtained from SCS may

be required.

Operation and maintenance (O&M) and groundwater monitoring will be required throughout the
containment system operation. The O&M would include regular inspections of the treatment
system to record flow rates, carbon change outs, and flow meter cleaning pumps, and
groundwater sampling and reporting. It was assumed for the purpose of developing this

alternative that O&M would occur over a 30 year period.

Alternative 4: Expanded Excavation/Offsite Disposal and Storm Sewer Restoration

This alternative would involve the following components:

¢ Excavation of the contaminated surface soil located near boring SCS-017, SCS-016, and
SCS-030.

» Restoration of the existing storm sewer system.

e Excavation of contaminated subsurface soils located in the utility corridor.
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Altemative 4 will involve the excavation of contaminated surface soils near borings SCS-017,
SCS-016, and SCS-030 as described in Alternative 2. and would also consist of excavating
contaminated subsurface soils at the intersection of Harper Avenue and Bon Brae Avenue (from
manholes M7178 to M4281 and from the junction box to manhole M4262) where PCBs were
detected at concentrations greater than the TSCA Waste Characterization Level of 50 ppm. Per
the USEPA, it was assumed that contaminated soils containing concentrations greater than 10
ppm would be removed. The soil would be removed and transported off-site to a landfill for

disposal.
Storm Sewer Restoration

To ensure that remaining soils would not infiltrate into the storm sewer, the sewer would be

restored as descnibed in Altermative 2.
Excavatioa

The excavation is expected to proceed to a maximum depth of approximately 25 feet bgs.
Portions of the Harper Avenue and Bon Brae Avenue will require removal and offsite disposal of
the asphalt and concrete. To minimize side sloping of the excavation and groundwater
infiltration, and to enhance worker protection, selective shoring will be required. It was assumed
shoning would be required from the junction box to manhole M7179 and approximately 75 west
of manhole M7179; from the junction box east along Bon Brae Avenue approximately 90 feet;
and, to the south of the junction box along Harper Avenue approximately 75 feet. Areas where
groundwater is encountered will require dewatering. Dewatering of the excavation would be
performed utilizing a vacuum truck. For the purpose of developing this altemnative, it was
assumed that approximately 30,000 gallons of groundwater will be removed and treated off-site.
The actual volume of groundwater removed will be dependent upon subsurface and weather
conditions at the time of excavation.

Excavation will be conducted utilizing standard construction equipment (excavators, dump
trucks, etc.). Hand excavation may be required in the vicinity of the SCSD concrete piping, the

two 24-inch diameter sewer utilities, the water line, manholes and junction boxes to maximize
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the amount of soil removed and minimize the potential of damage to the utilities. Soils located
beneath the utilities may need to remain in place. It was assumed in developing this alternative
that 10% of the soil volume would require hand excavation.’ Prior to disposal in a landfill,
further characterization would be required to determine if the soils would be characterized as a
TSCA waste. Soils with PCB concentrations greater than 50 ppm will be transported to Wayne
Disposal. Soils with total PCB concentrations less than 50 ppm will be transported to a Type 11
landfill.

During excavation, dust suppression fneasures may be implemented to reduce the amount of
fugitive dust emissions generated. Following completion of the excavation, soil verification |
samples would be collected at the bottom and sidewalls of the excavation to determine if all of
the soil contamination exceeding the USEPA target of 10 ppm was removed. After determining
that the remaining soil is below criteria, the excavated area would then be backfilled with clean

fill. The roadways, curbing, and meridians will then be restored to their original conditions.

Alternative S: Expanded Excavation/Offsite Disposal and Utility Replacement
This alternative involves the following components:

e Excavation of the contaminated surface soil located near boring SCS-017, SCS-016, and
SCS-030.

e Excavation of contaminated subsurface soils located in the utility corridor.

¢ Removal and replacement of the storm water and sanitary utilities.

Alternative 5 includes the excavation of contaminated surface soils near borings SCS-017,
SCS-016, and SCS-030 as described in Alternative 2, and would also consist of excavating
contaminated subsurface soils with PCB concentrations greater than 10 ppm at the intersection of
Harper Avenue and Bon Brae Avenue (from manholes M7178 to M4281 and from the junction
box to manhole M4262) and transporting the soil off-site to a landfill as described in Alternative
4. To avoid costs associated with hand excavation around the utilities and to ensure all

contaminated soils are removed, the storm water piping, junction box, manholes, sanitary sewer
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utilities, and water lines will be removed in their entirety and disposed offsite and replaced once
excavation is completed. Temporary sanitary sewer connections and water utilities will be
mstalled for use during the duration of the project. Temporary stormwater retention ponds will
be constructed west of manhole M7178 and south of manhole M4262 to retain any stormwater
that may accumulate during implementation of this alternative. By retaining the stormwater the
disruptions to the excavation activities would be reduced. For the purpose of developing this
alternative it was assumed the retention ponds would be 50 feet by 25 feet to a depth of 10 feet.
The excavated material was assumed to contain low levels of PCBs and would require disposal
in a Type 11 landfill. The retention ponds would be constructed in Harper Avenue and Bon Brae
Avenue. The actual size and locations of the retention ponds would be determined during the
design phase of remedial action. The accumulated stormwater would be removed utilizing a vac
truck and disposed offsite. The excavation would be backfilled and the roadways, curbing, and
meridians would then be restored to their original condition.

4.6 ANALYSIS OF ALTERNATIVES

This subsection discusses the evaluation of each alternative based on the following three criteria:

e Effectiveness.

e Implementability.

e Cost
Effectivemess
This criterion was used to evaluate the effectiveness of the alternatives for protecting human
bealth and the environment. Each alternative was also evaluated based on its effectiveness for
reducing the toxicity, mobility, or volume of the contaminants. Reduction of toxicity, mobility,
or volume refers to changes in one or more characteristics of the contaminated media by the use
of treatment that decreases the inherent threats or risks associated with the contaminated media.
Both short-and long-term components of effectiveness were evaluated. Short-term effectiveness
refers to the construction and implementation period, and long-term effectiveness refers to the
period afier the remedial action is complete.
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Implementability

The implementability criterion was used to evaluate each alternative with respect to its technical
and administrative feasibility and the availability of needed technologies and services. Technical
feasibility refers to the ability to construct, reliably operate, and meet technology-specific
regulations for process options. Administrative feasibility refers to the ability to obtain
approvals from other offices and agencies, the availability of treatment, storage, and disposal
services and capacity, and the requirements for, and availability of, specific equipment and

technical specialists.

Cost

The cost estimate includes total capital cost and O&M costs for implementing each alternative.

The estimated present worth of the remedial alternatives was based on a discount rate of 6%.

A cost summary for each alternative is presented in Tables 7 and 8. Total capital costs are those
expenditures required to initiate and implement a remedial action. Certain bid and scope
contingencies have also been included in the cost estimates to account for unknowns, since this

alternative evaluation consists of conceptual designs. Bid contingencies which include unknown

costs such as adverse weather conditions, strikes, and unfavorable market conditions was

assumed to be 10% of the capital costs. Scope contingencies cover changes in scope such as
change orders that invariably occur during final design and implementation, and were assumed to
be 25% of the capital costs. Permitting and legal costs were assumed to be 5% of the capital
costs (including bid and scope contingencies) and include the supervision and administration of
legal staff during the construction and design phases of the project. Construction services costs
were assumed to be 15% of the capital costs (including bid and scope contingencies) and include
the engineering supervision and administration during the construction phase. Engineering

design costs were assumed to be 8% of the capital costs.

O&M cost estimates include yearly costs for system maintenance and/or monitoring. In order to
compare the total cost of alternatives in 2005 dollars, the annualized O&M costs were converted

to present worth values using a discount rate of 6% and the relative post-closure period.
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Therefore, the total present worth of an alternative was the sum of the total capital cost and the
present worth of the O&M costs.

Typically, FFS costs are expected to provide an accuracy of +50% to -30%. Final costs would
depend on pilot test results, site access, actual labor and matenal costs, actual site conditions,
market conditions, final project scope, engineering design, final project schedule, productivity,
and other variable factors. As a result, the final costs would vary from the estimates presented in
this report; however, most of these factors should not affect the relative cost differences between
alternatives.

4.6.1 Analysis of Alternatives
Alternative 1: No Action

Since Altermnative 1 consists of no action, this alternative would not be effective in protecting
buman health and the environment or reducing the toxicity, mobility, or volume of the
contaminants. It will not meet the RAOs. Since this alternative does not involve implementing
any process options, this alternative has no associated cost. If this alternative was implemented,
continued recontamination of the SCSD comidor system may occur.

Altermative 2: Limited Excavation/Offsite Soil Disposal and Storm Sewer Restoration

The limited excavation near borings SCS-017, SCS-016, and SCS-030 and the restoration of the
storm sewer system would be protective of human health and the environment. The excavation
and removal of the surface soil will reduce the health risks due to direct contact with
contaminated soil. The excavation and removal of the soil would also lessen the potential impact
to surrounding areas by reducing the migration of contaminated surface soil to surface water and
sediments via storm water runoff. The storm sewer restoration would be effective in eliminating
sediment migration through cracks and breaks in the storm sewer piping. The alternative's
effectiveness would depend upon proper design, construction, and installation of the liner system
and sealing of the manholes and junction boxes. A breach in the liner or the seals in the
manholes and junction box would reduce the effectiveness.
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Short-termn health risks to workers and area residents would be minimal. Dust suppressions
would further minimize the risks. Workers would have to enter the manholes to apply the
sealants to the manholes and junction boxes. The manholes and junction boxes would be
considered confined spaces. Risks associated with entering confined spaces can be mitigated by

proper air monitoring and backup rescue equipment.

This alternative would only minimally limit the mobility of the contaminants; it would not lessen
the toxicity or volume of soil contamination. Based on the protectiveness of human health and

the environment, the overall effectiveness of this alternative in meeting the RAOs would be high.

Excavation, storm sewer liner installation, and manhole sealing are proven, well-known
technologies that would be easily implementable. There are contractors located in the area of the
SCSD Site who are able to perfoﬁn the work; however, installation of the storm sewer liner
would involvé specialized equipment and material that few contractors would be certified to
perform. The excavation would be performed using conventional methods and should not
present anyl special difficulties. The estimated total present worth cost for this alternative is

estimated to be $1,097,000.

Alternative 3: Limited Excavation/Offsite Disposal and Hydraulic Containment

The limited excavation near borings SCS-01 7, SCS-016, and SCS-030 and the hydraulic
containment system would be protective of human hea.ith and the environment. The excavation
and removal of the surface soils will reduce the health risks due to direct contact with
contaminated soil and will also lessen the potential impact to the surrounding areas by reducing
the migration of contaminated surface soil to surface water and sediments via storm water runoff.
Extraction of impacted groundwater would protect human health and the environment by
reducing the migration of contaminants into the storm sewer system. This alternative would be
effective in reducing the mobility of the contaminants, and may reduce the toxicity and volume of
contamination by capturing and treating the PCB contamination. However, the reduction would not
be significant since PCBs are hydrophobic-and do not typically dissolve in water. Based on the
protectiveness of human health and the environment, the overall effectiveness of this alternative

in meeting the RAOs would be high. Long-term effectiveness would depend upon proper
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design, construction, and maintenance of the extraction system components and treatment
system.

Short-term health risks to workers and area residents would be minimal. The extraction and
onsite treatment is an established technology and is effective in capturing impacted groundwater.
The technologies associated with this alternative are technically implementable using
conventional construction techniques. Based on the site geology and installation of monitoring
wells during the SI, the installation of extraction wells shouid be easy to implement. Typical
operation problems for an extraction system stem from failure of surface equipment, electrical
and mechanical control systems, and chemical and biological precipitation causing plugging of
wells and pumps.

Drnilling and groundwater treatment equipment contractors are located in the area of the SCSD
Site who are able to perform the work. The extraction well and monitoring well installation will
be performed using conventional methods and should not present any special difficulties.

The total present worth of this alternative is estimated to be $1,695,000.

Alternative 4: Expanded Excavation/Ofisite Disposal and Storm Sewer Restoration

Removal and offsite disposal of the contaminated soil would protect human health and the
environment by reducing the potential health risks associated with exposure to the onsite
contaminated soil. Removal of the contaminated soil would prevent impact to natural resources
by reducing the possibility of migration of contaminated soil into the SCSD comidor. Although
this altemative removes contaminated soil from the SCSD Site and reduces the mobihity of the
contaminants, it does not reduce the volume or toxicity of the contaminated media, but transfers
the contaminants to an offsite location.

Short-term nisks would be posed to the surrounding community and the on-site workers due to
dust inhalation and ingestion; however, particulate emissions could be minimized using dust
suppression measures. Additional short-term risks would be due to vehicular traffic for both
hauling the contaminated soil to a landfill as well as delivery of the clean, imported soil that
would be used as backfill. The altermative would significantly reduce the long-term risk;

TMD-SCSD SHFFS Repart October 2005 doc 4-14 10/1712005
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however, contaminated soils remaining directly beneath some utilities may remain onsite. The
risks of the soils migrating into the SCSD concrete piping would be minimized by the restoration
of the storm sewer, manholes, and junction box. Based on the protectiveness of human health

and the environment, the overall effectiveness of this alternative in meeting the RAOs would be

high.

The technologies' associated with this alternative are proven and well-known. Materials and
equipment are readily available in the region. Since this alternative involves excavation near the
existing utilities, implementing this alternative would be difficult. Excavation of a portion of the
contaminated soils may have to be performed by hand to prevent damage to the existing utilities.
In addition, some contaminated soils requiring removal are located beneath the groundwater
table which would add to the level of difficulty. Shoring and bracing would be installed to
minimize groundwater infiltration and to protect workers as the soils are being removed.
Weather conditions may also influence the difficulty of the excawvation. If fugitive dust
emissions are a problem during implementation, dust suppression measures are readily available.
Disposal capacity is readily available at landfills located in southeast Michigan. Overall, this

alternative would be difficult to implement.

The estimated total present worth cost for Alternative 4 is estimated to be $2,053,000.

Alternative 5: Expanded Excavation/Offsite Disposal and Utility Replacement

Removal and offsite disposal of the contaminated soil would protect human health and the
environment by reducing the potential health risks associated with exposure to the onsite
contaminated soil. Removal of the contaminated soil would prevent impact to natural resources
by reducing the possibility of migration of contaminated soil into the SCSD corridor. Although
this alternative removes contaminated soil from the SCSD Site and reduces the mobility of the
contaminants, it does not reduce the volume or toxicity of the contaminated media, but transfers

the contaminants to an off-site landfill

Short-term risks would be posed to the surrounding community and the on-site workers due to

dust inhalation and ingestion; however, particulate emissions could be minimized using dust
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suppression measures. Additional short-term nsks would be due to vehicular traffic for both
hauling the contaminated soil 1o a landfill as well as delivery of the clean, imported soil that
would be used as backfill. The altenative would significantly reduce the long-term risk. Based
on the protectiveness of human health and the environment, the overall effectiveness of this
altemative in meeting the RAOs would be high.

The technologies associated with this alternative are proven and well-known. Matenals and
equipment are readily available in the region. Some contaminated soils requiring removal are
located beneath the groundwater table which may make removal difficult. Shoring and bracing
would be installed to minimize groundwater infiltration and to protect workers as the soils are
being removed. Weather conditions may also influence the difficuity of the excavation. If
fugitive dust emissions are a problem duning implementation, dust suppression measures are
readily available. Disposal capacity is readily available at landfills located in southeast
Michigan. Temporary water and sewer utility installation will be required dunng site activities.
The installation of temporary water lines, sewer lines and retention ponds would be difficult to
implement. Coordination with the residents, business owners, MCPWO, and SCS would be
required to ensure adequate water and sewer services are provided. It is estimated that six
residents and businesses along Bon Brae Avenue would require temporary water and sewer
utility connections. The actual number of residents and business requiring temporary services
will be determined during the design phase.

Any accumulated storm water would need to be diverted away from the excavation. The
temporary retention ponds would greatly hinder traffic in the area. The decrease traffic in the
area may adversely effect local businesses and inconvenience local residents. Diverting the
storm water could be difficult, depending on the volume. Overall, this alternative would be very
difficult to implement.

The estimated total present worth cost for Altemative 5 is estimated to be $1,804,000.
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4.6.2 Comparative Analysis of Alternatives

The purpose of the comparative analysis is to evaluate the relative performance of all alternatives
using each of the three criteria identified in Subsection 4.6.1. The comparative analysis
identifies the advantages and disadvantages of each alternative relative to one another, so that

key factors can be considered when selecting the appropriate remedial action for the SCSD Site.

Effectiveness

Alternative 1 is not effective. Alternatives 2 through 5 are variably effective in reducing risks
associated with direct contact hazards and mitigating migration of the contaminants into the
storm water sewer system.. However, if Alternatives 2, 3, and 4 are implemented, the potential of
soil migrating into the SCSD still exists, depending on the effectiveness of the sewer system
sealing. Only Altemative 5 permanently prevents the recontamination of the SCSD. None of the
alternatives lessen the toxicity or volume of the contaminants. Only Alternatives 3, 4, and §

lessen the mobility of the contaminants.

Implementability

Alternative 1 does not involve a.ny actions to be implemented. Personnel, equipment, and
materials are readily available to implement each of the alternatives. Alternatives 2 and 3 would
be easy to implement and would cause the least traffic interruptions. Alternatives 4 and 5 are
the most difficult alternatives to implement due to the extent of excavation. Alternative 5 would
be more difficult to implement than Alternative 4 due to the required temporary utility services

and construction of temporary retention ponds.

Cost

No costs are associated with Alternative 1. Alternative 2 has the lowest total present worth. The
Alternative 3 present worth (which prevents migration of the contaminants as Alternative 2

does), is much higher than the Alternative 2 present worth due to the long-term O&M

requirements of the extraction and treatment system. The Alternative 4 present worth cost,

which involves removal and offsite disposal of a majority of the contaminated soils, is greater
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than the Alternative 5 present worth due to the costs of hand excavation and storm sewer
restoration. There are many unknowns associated with Altematives 4 and 5 that may increase
the costs. These include the extent of contaminated soils, presence of additional utilities, and
weather conditions,

4.7 SELECTION OF PREFERRED ALTERNATIVES

The selected remedial altemative shall achieve a degree of cleanup that is protective of the public
health, safety, and welfare, and of the environment and natural resources. In addition, the cost of
a remedial alternative shall be a factor only in choosing among alternatives that adequately
protect the public health, safety, and welfare, and the environment and natural resources,
consistent with cleanup cntena.

Alternative 1 does not meet the RAOs and is not recommended. Altematives 2 through 5 meet
the RAOs and all are technically feasible. Altemative 2 offers the same amount of protection as
Alternative 3 with a substantial cost savings. Altemnative 4 provides a high level of protection;
however, residual contamination may be present, thus, the long-term risks would remain.
Alternative 5 provides the greatest level of protection at substantially higher costs than
Altemative 2. The Altemnative 2 present worth of $1,097,000 offers a substantial cost savings
and a reasonable amount of long-term protection, leading to Alternative 2 being selected as the
preferred alternative.
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SECTION 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSIONS

The following conclusions are based on WESTON’s review of available file information and the
results of the April-May 2005 SI conducted by USEPA and MDEQ.

e Based on boring log information and an evaluation of subsurface structures, the
stratigraphy of the study area is variably comprised of sand, clay, silty clay, sandy clay,
and clayey sand zones extending to a depth of approximately 15 feet bgs.

o Groundwater was encountered at varying depths/locations during source area soil boring
activities; however, the hydrogeologic setting of the study area is largely uncharacterized.
Available information indicates that geologic materials are comprised of fine grained
aquitard materials with poorly connected, interbedded water bearing coarse grained
stratigraphic units encountered at varying depths.

o The occurrence and movement of groundwater within native soils at the site is largely
uncharacterized. Based on available data it is assumed that no substantial water bearing
zones exist in the upper 15-20 feet within the study area. Available data indicates that
groundwater (where present) migrates to and from the SCSD comidor via fractures/void
spaces in clayey units, interbedded sand seams, and adjacent utility corridors. Based on
available information obtained from monitor wells set within the SCSD utility corridor it
appears that groundwater is transmitted primarily through fill materials surrounding the
SCSD concrete piping.

o PCB concentrations exceeded the TSCA Waste Characterization Level of 50 ppm at
MSB-1 (8-9 feet bgs) at a concentration of 100 ppm, MSB-12 (8-8.5 feet bgs) at a
concentration of 52 ppm, SCS-001 (9-12 feet bgs) at a concentration of 1,125 ppm, SCS-
022-023 (1-3 feet bgs) at a concentration of 31,820 ppm, and SCS-025 (12-15 feet bgs) at
a concentration of 152.9 ppm. PCBs also were detected at a concentration of 822 ppm at
soil boring location SCS-017 (1-3 feet bgs) on the eastern portion of the J.M Olsen, Inc.
property, and at one location adjacent to the water main along Harper Avenue.

» PCBs are present in site soils at 21 Geoprobe soil boring locations at concentrations

exceeding the MDEQ Direct Contact criteria of 4 ppm at depths ranging from 0-6 feet
bgs.
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e PCBs in groundwater were detected at concentrations exceeding Part 201 GSI Cnteria of
0.0002 ppm in samples collected at soil boring locations SCS-022, SCS-022-023, and
SCS-025 adjacent to the SCSD utility corridor along Harper Avenue and Bon Brae
Avenue, and at SCS-041 adjacent to the water main utility along Harper Avenue.

e VOCs were not detected in groundwater or soil samples at concentrations exceeding
applicable cniteria.

e PCBs were detected in residential sump system water sample SUMPPUMP-2 at a
concentration exceeding Part 201 GSI Cntenia for water.

Analytical data obtained during the source area Geoprobe investigations conducted by the
USEPA and MDEQ during April and May 2005 indicate the presence of PCBs in native and fill
soils surrounding the SCSD drainage system. In addition, PCB contamination remains
uncharacterized vertically at boring locations SCS-023, SCS-024, SCS-084, SCS-085, SCS-025;
however, based on the results of ongoing monitoring activities of sediments and water within the
SCSD concrete piping conducted by MCPWO, SCS, et al, a significant source area outside the
SCSD utility corridor has not been determined.

PCB concentrations exceeding 200,000 ppm have been detected in sediments collected from
within the SCSD concrete piping at SCSD Manhole # M7179 located at the northwest comer of
Harper Avenue and Bon Brac Avenue, suggesting that the current primary source of PCBs is
within the SCSD utility comidor fill materials surrounding the drain. Additional drain sediment
and concrete wipe samples indicate the presence of PCBs at high concentrations within the
SCSD concrete piping primarily between Harper Avenue and E Street along Bon Brae Avenue.

Based on the analytical results of Geoprobe source area soil and groundwater monitoring
activities, and sump system sampling, limited hydraulic communication appears to exist within a
series of poorly commected fine grained units and water-bearing seams of coarse grained
materials, the SCSD utility comdor fill materials and concrete piping, the sanitary sewer system
cormridor, the water main comidor, the open drain utility, and area soils.

TMD-SCSD SI-FFS Report October 2005 doc 5-2 10/17/2005
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5.2 RECOMMENDATIONS

Pending MDEQ and USEPA concurrence, and based in part on meeting discussions held with
USEPA, MDEQ, MCPWO, and SCS; WESTON recommends the implementation of the

following remedial alternative(s):

o Alternative 2; Excavation of surface soils containing PCBs at concentrations exceeding
the MDEQ Part 201 DC Criteria, and restoration of the SCSD concrete piping,

manbholes, and junction box.
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TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location _ MSB-1 j  MSB1 | MSB-1 __MSB-1 MSB-1 MSB-2
Samplg_lntgljygl - 1-1.58 7-8' 8-9' 11-12' 15 5-16' 0.5-1'
Date 4-Apr-05 4-Apr-05 4-Apr-05 4-Apr-05 4-Apr-05 4-Apr-05

Aroclor 1016 - - - - - -

Aroclor 1221 - - - - - .
Aroclos 1252_. R e e B e (A R -
Aroclor 1242 B e S R Eaiel IRt I -
Aroclor 1248 . ___._._,2_7 e e _ e o e 100 R | _- S _012 : o
Acoclor 1254 B T I S meeeanetes EI o
Ardclor im260 R e e ) N nCHEIE | _~
Amc]or 1262 e it ___________ B -_ N S A R - SR -

Aroclor 1268 - - - - - .
TOTAL PCBs 27.0 - 100 - 0.12 19.0
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

10f8
Data Entered by EM
K:\20083066.001 Ten Mile Drain\S| REPORT\Table 1 - MDEQ April 2005 Soil PCBs.xls Data Checked by BB
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) Seint Clair Shores Drain Sie - Apri-May 2008 S! Report and FFS

TABLE 1
SUMMARY OF PC8 SOIL ANALYTICAL RESULTS- APRIL 2008 (MDEQ)
SAINT CLAIR SHORES ORAIN 8ITR
8T, CLAIR SHORES, MICHIGAN
= = = = — — = e S
Sample location MSB-2 MSB-2 MSB-2 MSB-3 MSB-3 MSB-3
Sample Interval 888 ll-ll.!' 14-1 4.8 ] 1.2 384 f 78-9'
| Date 4-Apr-03 4-Apr-08 4-Apr-0S 4-Apr-08 4-Apr-08 4-Apr-08
Aroclor 1016 . . . . . .
Aroclor 1221 . . . .
Aroclor 1232 . . . . .
Aroclor 1242 . . . .
Aroclor 1248 0.32 . . . - .
Aroclor 1254 0.12 . - -
Aroclor 1260 . . . . . -
Aroclor 1262 . - - . .
Aroclor 1268 - - .
TOTAL PCBs 0.44 - | - N - - .
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm
20f8
Data Entered by EM
K:\20083066.001 Ten Mile Drain\S! REPORT\Table 1 - MDEQ April 2005 Soll PCBa.xls Data Checked by BB
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Waston Solutions of Michigan, Inc. Saint Clair Shores Drain Sg }\pn‘l-May 2005 Si Report and FFS
TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)
: SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN
Sample loca_tio__nﬂ___ b _N£§li-3__ N B’ISB-S o MSB-4 ) MSB-4 MSB-4 MSB-4
Sample Interval o 12-13' 15.5-16' 1 7-8' 11.5-12' 15-16'
Date 4-Apr-05 4-Apr-05 4-Apr-05 4-Apr-05 4-Apr-05 4-Apr-0S
Aroclor 1016 - - - - - -
Aroclor 1221_ - - - - - -
Aroclor 1232 - ] - - I - - -
Aroclor 1242 - . - - - -
Aroclor 1248 016 - 0.26 - - -
Aroclor12s4 ~ 4 - - W - @17 k- - -
Aroclor 1260 - - - - - -
Aroclor 1262 - - _ - - - .
Aroclor 1268 - - - - - -
TOTAL PCBs 0.16 - 0.43 - - -
Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm
3of8
Data Entered by EM
K:\20083066.001 Ten Mile Drain\S| REPORT\Table 1 - MDEQ April 2005 Soil PCBs.xIs Data Checked by BB
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Weston Solutions of Michigan, inc. Saint Clair Shores Drain Site - April-May 2005 S! Report and FFS

TABLE 1
SUMMARY OF PCB S0IL ANALYTICAL RESULTS- APRIL 2008 (MDEQ)
SAINT CLAIR SHORES DRAIN SITE
8T. CLAIR SHORES, MICHIGAN

Sample location MSB-$ MSB-$ MSB-§ ~ MSB-8 MSB-8 MSB-6
Sample Interval 1-1.§' 34 7-8' 11-11.8' 18-16' 0.5-1'
Date S-Apr-08 S-Apr-05 i | S-Apr-08 S-Apr-08 S-Apr-08 1 S-Apr-08
Aroclor 1016 . , . . , - .
Aroclor 1221 . . .
Aroclor 1232 . . .

Aroclor 1242 . . i ) i )
Aroclor 1248 . .
Aroclor 1254 . . . .
Aroclor 1260 . .- . . -
Aroclor 1262 - - - . -

Aroclor 1268 - - . - . .
TOTAL PCBs - - - - - -

Notes:
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm
4 of 8
Data Entered by EM
K:\20083066.001 Ten Mile Drain\S| REPORT\Table 1 - MDEQgA nril 2005 Soil PCBs.xls Data Checked by BB
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Waeston Solutions of Michigan, Inc. Saint Clair Shores Drain Sitegpn'l-May 2005 Sl Report and FFS

TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample location MSB-6 MSB-6 MSB-7 MSB-7 MSB-7 MSB-7

sampletntervat | 859 | isie | oes | 4as | 7ss | nsaz

Date 5-Apr-05 5-Apr-05 S-Apr-05 5-Apr-05 5-Apr-05 5-Apr-05
Aroclor 1016 - - - - - -
P e (R el REEE e -
Aroclor 1232 =" = & S - -
Aroclor 1242 B - - - : a - i - -
P et Iy _095 - _1_9 S R
Amdor_..12.54 B Ry IR S 0_5_3__ -1 - -
Afoclor 1260 . _—. - - B " - 1 . .
e AT— A e o
coclor 1268 i e (! R ) -
TOTAL PCBs - - 1.48 19.0 - -

Notes:

All PCB concentrations reported in ppm

TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

50f8
Data Entered by EM
K:\20083066.001 Ten Mile Draim\S| REPORT\Table 1 - MDEQ April 2005 Soil PCBs.xls Data Checked by BB
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Weston Solutions of Michigan, inc. Saint Clair Shores Drain Shte - Apri-May 2005 Si Report and FES

TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2008 (MDEQ)
SAINT CLAIR SHORES DRAIN 8ITE
8T. CLAIR SHORES, MICHIGAN

Sample location MSB.?7 MSB-9 MSB-9 MSB-9 MSB-9 MSB-10
Sample Interval 15.8-16' 3.5-3.8 3.8-4' 4-8' 6-7' 3-4'
Date S-Apr-08 S-Apr-08 S-Apr-05 S-Apr-08 S-Apr-08 S-Apr-08
Aroclor 1016 . . . . . .
Aroclor 1221 , . .
Aroclor 1232 . - .
Aroclor 1242 . - . -
Aroclor 1248 - s 0.31 . . 24
Aroclor 1254 . , 0.34 0.4 . 16
Aroclor 1260 - . . . . .
Aroclor 1262 . . .
Aroclor 1268 - - - - . .
I  TOTALPCBs - 5.00 0.65 0.40 - 40.0
Notes:

All PCB concentrations reported in ppm

TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

6of8
Data Entered by EM

K:\20083066.001 Ten Mile Drain\SI REPORT\Table 1 - MDEQ épril 2005 Soil PCBs.xIs Data Checked by BB
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Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site - April-May 2005 S| Report and FFS
TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2005 (MDEQ)
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN
Sam_plg Io_c:_l'tipn_ . MSB-10 s MSB-10 1 MSB-10 MSB-11 MSB-11 MSB-11
Sam_ple I_n_tel_'val o 4-4.5' 10-10.8' 13-13.5' 0.5-1' 11-12' 12.5-13'
Date 5-Apr-05 5-Apr-05 5-Apr-05 5-Apr-05 5-Apr-05 5-Apr-05
Aroclor 1016 - - - - - .
Aroclor1221 = f - - - o - -
Aroclor 1232 - - - - - -
Aroclor 1242 - - - - - -
Aroclor 1248 oo g %18y 310 4 017 @ - -
Aroclor 1254 6.1 - 2.20 - . -
Aroclor 1260 T - - - . .
Aroclori1262 ~  § - o - - - e -
Aroclor 1268 - _ - - - - -
TOTAL PCBs : 19.1 0.18 . 5.30 0.17 - -
Notes: '
All PCB concentrations reported in ppm
TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm
70f8

Data Entered by EM
K:\20083066.001 Ten Mile Drain\S| REPORT\Table 1 - MDEQ April 2005 Soil PCBs.xls Data Checked by BB
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Woslon Solutions of Michigan, Inc. o Saint Clair Shores Drain Site - Apri-May 2005 $! Report and FFS
TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS- APRIL 2008 (MDEQ)
SAINT CLAIR SHORES DRAIN 8ITE
8T. CLAIR SHORES, MICHIGAN
—
Sample location MSB-11 MSB-12 MSB-12 MSB-12 MSB-12 MSB-13
Sample Interval 15.5-16' 0-4' 5-8.8' 8-8.8' 18.8-16' 0.5-1'
Date S-Apr-08 S-Apr-08 S-Apr-05 [  S-Apr-0s S-Apr-08 5-Apr-08

Aroclor 1016 ; - ; ; : )
Aroclor 1221 . . . - .
Aroclor 1232 . - . .
Aroclor 1242 . 1.70 . . . .
Aroclor 1248 . . 27 52 . 0.37
Aroclor 1254 . - . . . .
Aroclor 1260 - - - - -
Aroclor 1262 . . . -
Aroclor 1268 - - - . . .

| TOTAL PCBs . 1.70 27.0 52.0 . 0.37

Notes:

All PCB concentrations reported in ppm

TSCA Waste Characterization Standard: 50 ppm
MDEQ Part 201 Generic Residential Soil
Volotilization to Indoor Air Criteria: 3000 ppm

8 of 8

Data Entered by EM
K:\20083066.001 Ten Mile Drain\S| REPORT\Table 1 - MDEQ éaru 2005 Soll PCBs.xi8 ( Data Checked by BB
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Saint Clair Shores Drein Ske - Apri-May 2008 S! Report and FES

TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Bample lerution -
NCE- 991 (43 9 I $C3.09) (13- 11878 BCE- 003 (6-978 £CE.002(13- 158 BCK .03 ([8.37 BCH-903 (3. 6%8 BCH-083(6- ¥
DG Numbar
P07 Py 14027 TiN26 028 Enaze L1026 1026
Sample Intervall
A3-7 .17 12138 -9 12.18 0.y 3.8 [ X4
p 17-May-08 17-May-05 17-May-08 17-May-$ . 17-May-0$ 17-May-18 17.May-05 17-May-0$
EARAMETERS

Aroclor - 1018 . -
Asoclor - 1221
Aroclor « 1232 -
Aroclor + 1242 - - -
Aroclor - 1248 2.1bL 290 DA, nas - 0.0 6601, THIIN.
Aroclor - 1264 07601 DL 120 0.7 a3 24D i,
Aroclor - 1280 0.082 18 . 0215 n.2)
TOTAL P pIYY 1,128 - a6 - [X1} 9.38) 111

Notes'

Al PCB concentrstions reporied in ppm.

o - Analyts concenirsion is estimaied.

DL - Concentr stion reporind s & divied sampie result.

TSCA Waste Charsturization Level: 50 ppm

MDEQ Part 201 Generic Resideniial Cirect Contecl Criteris: 4

pem

MOEQ Part 201 Generic Residersial Soll Vololiization

‘o indoor Alr Criteria: 3000 ppm

NA - Sample analyzed by the MOEQ iab, therefore, SDG number doss not exiat.

850G - 3ampie Data Group
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TABLE 2
BUMMARY OF PCE SO ANALYTICAL RESULTS
U.5. SPAMODERAQ « MAY 1000
SAINT CLAIR SHOAES DRAN 8ITE
8T CLAIR SHORES, MICHIOAN
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Waesion Salutions of Michigan, inc. " Saint Clair Shores Orain Ske - AprfMay 2003 S! Report and FFS
TABLE 2
SUMMARY OF PCB SOil. ANALYTICAL RESULTS
U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
8T. CLAIR SHORES, MICHIGAN
|__sci-oso-ue | ses. - RT, KO- 904 6 98 21308 5K - oa7a . 18 ACK-807 B 58000
o037 Pno2? £M36 1ngy [HLIP] 1026 K2
2.1z 13-18 8.3 1.6 6.9 8.1 n.y NA
17-May-03 17.May-08 17-May-03 17-May-0§ 17-Mey-03 17-May-0$ 1R May-0$ 1X-May.n§
CARAMETEAR .

Arockor - 1018 -
Asoclor - 1221
Aroclor - 1232 . -
Arodior - 1242 -
Arocky - 1248 2400 K01 0.047 LeIDL 2101
Aroclor - 1254 no. 318 . - - - LI ram.
Aroclor - 1260 0.062 0.08% 2. 0130
JOTAL PCRS 3861 ass - - - 0947 PRI 40M)

Noins:

Al PCB concentiwiions reporied in ppm.

J - Anslyls concanration it sstimaied.

DL - Concenirsiion reparted is & diuted sermple resull.

TEGA Wasts Chrstrigabn Lova 50

Residental Direct Contact

Criterix 4 pprm

MDEQ Part 201 Generic Residentel Soil Vololiiizsion

to Indoor Alr Criteria; 300 ppm.

NA - Sample snalyzed by the MOEQ Lab, thersfore, SDG numbes does not sxist.

SDG - Sampls Data Group
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TABLE 2
SUMMARY OF PCB BOIL ANALYTICAL RBSULTS
U8 BPAMORQ : MAY 2008
SAINT CLAIR SHORES DRAIN BITE
. ST. CLAIR BNORES, MICHIOAN
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ANt Mgt
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Westan Solutiana of Michigan, inc. Saint Clair Shores Drain Site - Apyil-May nd FF.
TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS
U.S. EPA/'MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN
Sample Incation
SCH. 89 (6. 9% SCK. 089 (9. 138 SCE-010 (8- V)% SCE-#10(0.31ADUP 3 SCH-012(8. 998 SCH- 01 (Y. 698 SCH- BN {d 998
SDG Number
konz0 pare DA oA T . Looze FELLL]
Semple [nterval
6.9 217 0.3 NA 6.9 0.3 l.¢ 8.7
Date 1R-May-n$ 18-May-03 . 18-May-n8 18-May-05 1K-May3 12-May-08 1K-Maytt3 IN-May.08
L
PABAMETERS
Aroctor - 1018
Aroclor - 1221
Aracier - 1232
Arocior - 1242 .
Arocior - 1248 oz 053 .44 1o
Arodlor - 1264 L1 4 - n4e n.48 [FLIaL N
Arocior - 1200 11048) DLy gy
TOTAL PCRS 0143 - . 1.ossy [X7AF) 31713
Notes:
All PCB concantrations raporied In ppm.
J - Andyts concant gion i setimaled,
DL - Concentraion reparted [s & diuied ssmple resuk.
TCA Waats Chimserizalion Lavel: 50 ppm
MOEQ Parl 201 Generic Residental Direct Contact Criteris: 4
ppm
MOEQ Part 201 Generic Residentsl Sail Vololtzaiion
© indoor Ak Crileria: 3000 pprm
NA - Sampie snslyzed by the MDEQ lab, therefors, SDG number doss nol exiet.
SDG - Sample Data Group
.
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TABLE 2

SUMMARY OF PCE BOIL ANALYTICAL RESULTS

U.8. EPAMOEQ « MAY 2000
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Wasion Sakions of Michigen, inc.
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Saimi Clair Shores

and FES

TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS
U.8. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
$T. CLAIR SHORES, MICHIGAN
Sampla lecatien
SCS-NIN{S 68 SC8.#19(1. 08 SCX.019(3.678 SCS-019(4-T8 SCS. 819 (M- SCS-819(9- 119K 1)RDUP.§ SCN-020(0. M8
DK Numbar {
1096 1093 Einos (P11 13 be Lok [FL 13
Semple (nterval
5.6 i3 3.8 8.7 2.9 (F¥14 NA, 0.3
Date, 19-May-03 19:May-08 19-May-03 19:-Muy-n3 19.May-08 19-May-03 19-May05 19-Mey-is
PABAMETERR
Atoclor - 1016
Asoclor - 1221
Arociar - 1232
Argclor - 1242
Aroclor - 1248 - L7DL an n471
Asocior - 1254 il 2301 a3 0.028) isne
Aroglor - 1260 0.13) 004y - Tu1)
TOTAL PCBS alld 418 347 n.o1ss . . kAL
Nows:
Al PCS concenvaiena reperted In ppm.
3. Anslyts concentration s es¥meied.
0L - Concentration reporied Iy a divied sample result.
TSCA Waste Char sterizalion Level: 50 ppm
Eéaiapdvidaming
Residents Direct Coniac!
Grileria: 4 ppm
MDEQ Pt 201 Generic Residentsl Sall VeloMizstion
"o Indoor Air Criteria: 3000 pom
NA - Sample anslyzed by the MOEQ isb, therefors, SO0 number doss not axist
$0G - Sumple Dota Group
P Tol21
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TABLE 2

SUMMARY OF PCB BOIL ANALYTICAL RESULTS
U.0. BPAMDEQ : MAY 2008
SAINT CLAIR SHORED DRAIN 8ITE
8T. CLAIR SHORES, MICHIGAN
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Waston Saiutions of Michigan, inc.

S @@ U L L e U

4

3 ¢ \"f Y
LU ™

Saint Clair Shores Drain SXe - Aprl-May 2003 S/ Report and £F

TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.8. EPA/MDEQ - MAY 2005

SAINT CLAIR SHORES DRAIN SITE

B e e Lt

8T. CLAIR SHORES, MICHIGAN
Nampla levatien|
NCH-03 (15 1698 3CK-922- 3 (JK - I SCH.013 (8.8 NCK.023()- 608 SCR-011(6.99% BCH-923(9-129% SON- B2 (4. 98 BCY-024(%- 1298
BIKG Number
10093 L] Lag3 L2 ] (10093 ¥, 1] Enuod 1UNKC4
Sumple Interval
1516 0.3 3:8 5.9 9.12 45 9.1
Dute 19-May-08 19-May.ng 19-May-03 19-May-i$ 19-May-05 19-May-0s 19-May-08 19.May-0%
PARANEIERS
Aracior - 1018 - - .
Arocior - 1221 . . .
Arodior - 1232 . R
Aroclor - 142 . . R
Arocior - 1248 - 22,000 ) DI 1UIDL o024 120 na T
Arocior - 1284 - 9200 01, 1LADE. - 16 DI o L9
Arocior - 1260 - 5201 u17) (X73] 0024) 0104 )
TOTAL PCBS - sy 14 - [X310] 9ty [X17Y] S.6988
Notes:
All PCB concentralions reporied in ppm.
J - Analyts concanirstion i eelimaled.
OL - Concaniralion teporied is & divied sempie result.
TBCA Wt Crarstzaten Lovet: 60 pen
Contact
Criterts: 4 ppm
MDEQ Part 201 Generic Residenilal 80il Valoiizaion
Vo Indoor Alr Criverla: 3000 ppm
NA - Sample analyzed by the MDEQ lab, therwiore, SDG number doss nol axiet.
380G - Sample Data Group
Dol 2t
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TABLE 1
SUMMARY OF PCB SOIL ANALYTICAL RESULTS
U.8. EPAMDEQ « MAY 2008
SAINT CLAIR SHORES DRAIN 8ITE
87. CLAM SHORES, MICHIGAN
ot Moyl
- _ LI L] b — -l e - T
nompte futerrel|
(FEETd L1 (3 LY [TH1] (TH] 0. .
o 19 Mopd Lbaiiind Ldiand n-pyy-at = May AF - Mpy-ad chigy-2d oMoy ot
CABAMRTERS
rgtier : O . '
Arpsiy : tRV "
Acoster - D30 '
Araster - 1M}
Aot - 1 )00 nm i am sem [ 15008 (3 S
Aoanaw 1 P4 nrin adin im 161 ) [ 1] i vin
ey (09 n 4 ) [X17] it LXT] le 1 (11 ey
L. .~ - JQIALPONE 1Y ] Iyl (Y11 TT11 1A 1T X E— ne r.’s
L]
Al FED sarueny poare 9990l = gpm
1 Ansiyn oo e ¥ s00REN
O Gomiong snen reperind & § Svind 5PN 190
TOCA Wose Lo mensston Lovet 8 spm
MUED Pe) 3 Banees Resvtornal (e Conanl Grapg ¢
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MUEG Pe1 81 Senen Reussrne Seu vewwsshen
» vaar A Crmana 2000 ppm
A banpn wnaiviod by e MOEO Lin Parslers BDO Aumbnr S0es A0 oolel
800 Swagis Dais rmp
10ef 3
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Wasten Solutians of Michigan, Inc.

&Muwwgféw
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Saini Ciair Shores Drain Ske - Aprt.

-May 2003 Si Ry, and FES

TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA'MDEQ - MAY 2005

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Humple laration
BCY.026(3. 698 $CH.026(18. 908 SCS.926 (91298 HC8.026 (13 LK SCK-027() . 4N SCR-0YT (V)MDUP - N SCSNIT{LENDUP -9 SCR-$2Y(12. |88
SIXG Number
ranca Yiooos EICE 10096 £MCE Tnce EO0CE Lk i1
Nample Intorvs)
5.6 13.9 LI%) 4 12-13 3.6 NA NA Ry
Date. 20-May-08 20-May-05 20-Muy-0$ 20-May-n$ 24-May-n$ 24-May-03 24-May-03 24-May.is
BARAMETERS
Aroclor - 1018 .
Aroclor - 1221 . -
Aroclor - 1232
Arocks . 1242
Aroclor - 1248 ns3 295D, 033 on 0ne s [YF] 0033) Lyt)
Aroclor - 1254 [F) (%) 03t 00231 0.081) n032) i
Aroclos - 1260 0oz 00U 20184 - 062l -
TOTAL PCBS 2783 1174 8.75%) (A1} (XT3 81513 2078 2.169
Notes:
Al PCB concenirafiona reporied In ppm.
J - Analyts concentreion js estmaied.
oL- » ditnd sample
TICA Wests Charsterizagon Lovel: 50 ppm
MOEQ Pari 201 Generic Residental Drect Contact Criteria: 4
ppm
MOEQ Pan 201 Generic Residentel Sol Volotilzation
Yo Indoor Alr Criterie: 3000 ppm
NA - Sample analyzed by the MOEQ lab, thersfors, S0G number dose nol exiet.
8DG - Bemple Dats Greup
L i 1 e 1 R 1 R 8 S e of2t

e

177008

Deia Ertnd By €4
Daie Choched By B8

e

s
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TABLR 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.8. BPAMDEQ - MAY 2008

'
-

v

_ ot Che Staas Cram 30g.

R JU"QJ.J,‘

SAINT CLAIR SHORES DAAIN 8ITR
7. CLAIR SHORES. MICHIGAN
My 0N EROM I PINNT 1 sta eMul-ivm | CUW Y T ALY TN PTRTTTINT. Y FTRUNHT M
v -y [ T Ll ;|| M . USSS— — ) il
(R A 0o [ ] 1l 10 1% LY Li Lt
Jo-Mapnd - ppaint [T ] 1 Mey-al o aigy o8 16.0ny-88 18 MayAb 10 Map-sb
LA1N) LY 1) LX) L1t LT Y ate
T it 1hhe X1 nay
nark] - [AYIT] noaly nuty
) aae) Y] “w [R1] ,_L [V _— L
L
AR ACH sarsens sng rapmrwd B JPM
1 Snsivin sansard samh 4 SOURINE
prpny
pr
THGA Wasin CAG tup ston Laovel 00 gom
MOGO Pt M) Gamues Rosttnss fivas Gomtan Cotans 4
L ]
MOBQ P 301 Ganars Roastarssl 68 VRSl sown
- vadee Ax Crasng 00 ppm
NA  Gampie anayied by e MOEO U tuweime SO0 msmtr suse AN peinh
$00 - Savgts Dais Gy
12ef 21

Duos Yome By I
Owe Ovpened By 98
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Weastan Solutions of ing. Saint Clair Shores Drein -May 2003 Si Ri and FFS
TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL RESULTS
U.8. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN
Sumple lncation — R
HCH- 004 (1.5 308 SCE-24 (408 BCS034 (4.89DUP - 4 BCR.033(1. 158 SCS. 08 (4. 998 KCR- 936 (0.8 108 SCN- 0381 -1 0AT(1S . 28
KUK Number o6
1070 T tmare Lo Enato 107 1077
Numple Intsrvall 5
183 4.3 (Y] ey as-1 1.2 .8
Duts IR-Mp S (R-May-us 1%-May-0S 18:May-08 1A-May.n3 1R-May-n$ (RMay-0S 10-May-08
EABAMETERS
Arocior - 1016
Asocior - $221
Atoctor - 1232 .
Areclor - 1242 i
Arocior - 1248 0y - 1001, nas anm aixy [F]] 120l
Acocior - 1254 ny 049 LRI ° - nnTe n) 066
- _Arocior - 1280 Nl - n46) AN 21y 06
TOTAL PCBS .43y 0.43 13.364 0,444 0.183 018y 05219 1924
Noles:
Al PCB concentrations reparied in ppm.
4+ Ansyte concentraiion ls eelimated.
DL - Concenbation reparted Is a diuied sample resull.
TRCAWzete Shastmizston Lovel. 50 ppm
Resicential Direct Contact
Criteris: 4 ppm
MDEQ Parl 201 Generic Rasidental Sof Voloilization
1o Indoor Al Criteria: 3000 ppm
NA - Sampie analyzed by the MOEQ teb, therstars, 500 numbsr doss not exiet.
$DG - Sempie Data Group
WY122008
i e e 8 R ey A 1R, . 13021 Dota Eriared By €M

Date Cracked iy 88
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TABLR
SUMMARY OF PCB BOIL ANALYTICAL RESULTS
U.S. BPAMOEQ - MAY 2008
SAINT CLAIR SHORES DRAIN 8iTE
7. CLAIR SHORES, MICHIGAN

L T { =R TTE) BT B A ¢ WS TW T N T, L SN VTN T S T W CTTTN L E—
L ol teewy ] . Bmte L ] _ e rex'e (1 —d] —l
(B4 ' r sy )y Ve NA (K} L
19 Myy-at 16 May-#t 1%Mpp-at 14 Meymb 1% sayat 19-May & 15 Mep-nS - eyt
RN L X1 . wnat L1} Y
s LLIIY) -ng? ERLRL]
P watey
(1Y) 000 50 S VU 11 LA SN 1 L. Y SRR
Notes

a4 PCE vareere sang 1aptrind 1 gpm

1 Anwy sansans oaen ¥ seBRONd

o ‘i w0 roal

TWGA wowm Gap pangesen Loves 8 ppm

Rgentersp Cuem Oumest

G 4 ppm

MOEQ Fori 101 Gonerw Rosierae St venaysian

w vdew Ax Crapna 2000 aom

NA  Sowgis ontiysud iy 0o MDEO tet Swrsinrs B0 romber d0es Aot doipt
B0 - Samp D thong

C




Waealon Solytiona of Michigan, inc.

—

TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005

SAINT CLAIR SHORES ORAIN SITE
8T. CLAIR SHORES, MICHIGAN

Saint Ciakr Shores Drain She - Apri-May

2003 S Ry and FFS

Sumpla lecaliun|
BCE-043(1.8-308 BCH-#43(1 - LS8 SCH- 043 (R 9% BCE-#MA(12-1¥)8 5CH- 0443 -8 BCK-844 (2-4° e . BCH-344 (11 - 139N FOK843(1.9- 2808
BDG Nusmbsar ]
FINCH £mocs HOOCY BOOCH kPl ] L1 e]] (7. L4]] Lo |
Hamply Interval)
135-F 138 LY1:4 A2:13 34 NA 1813 1428
Pate 24:May-09 TeMay-05 24-May-04 24-May-08 24-May-n$ 24-May-08 24-May-08 24.Miy0$
EARAMETERS
Aroclor - 1018 °
Arocler - 1221 -
Argcior - 1232 - .
Arocior - 1242 . .
Arocior - 1248 n3s 0.036) 09
Arockr - 1254 62 nom .
Aroclor - 1280 n.o14J -
TOTAL PCBS 8564 (1Y - 2019 - - -
Notes:
All PCB concenations reported In ppm,
J - Analyts concentration is ssimated.
DL - Concentration reporied is & diluied sempls result.
TSCA Wasls Char sierization Level: 50 ppm
MDEQ Part 201 Ganeric Residentisl Direct Cortact Criria: 4
ppm
MOEQ Part 201 Generic Residental Sof Volotzston
10 Indoor Ak Criteria: 3000 ppm
NA - Sample analyzed by the MDEQ lab, therefors, SDG number doss not exist.
$D0C - Swnple Dsta Group
150f 21

A 1 e R ¢ et g Pl

101777008
Owes Eriarns By €M
Data Chachon By 88
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TABLE 2
SUMMARY OF PCB SOIL ANALYTICAL ABSULTS
U.8 EPAMOEQ - MAY 2000
SAINT CLAIR SHORES DRAIN 8iTR
87, CLAIR BHORES, MICHGAN
Sompls reme] . ] 3B
il
— i T i Lt =g ] "] T}
apanply interel]
1.9 JA ir 18011 101 Ll Lo IE Lol
[ - Hralar-at L i L 16 Moy b -Sley-b 19-Mayad M-atoynb
CAMMETS
Negw - W
Noww - 1 I
Mol - VIN
Arotter : V) .
oot - 1000 (L]
g - 1004 mim
S e
L. - IOIMPON 2ol
Nowe
Ab PES sarsany stung sl v g
1 Angivin sursent sius 1 SstvOnd
O - Eavmes stun raperiud it & SNt SERS ROA
LCAVER ST aTItn Led 1 i
Howssran Ovar Comves
Cotara & gpm
MOEQ Por 101 Oenana Rossionser S0t Vemiaremen
' wose Ay Crasna 3000 ppm
NA . Samgiy nayend by s MDEO b Swrsimre SO0 muver Guse not doisi
00 : domgie Date Gronp
R T Lk ]

wiroen
Ouen fronma By 1N
Oue Chuavod v 88
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Waston Solutions of Michigan, inc.

[ ¢

Sa.

TABLE 2

SUMMARY OF PCB 80IL ANALYTICAL RESULTS

U.8. EPAMDEQ - MAY 2005

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

SV UVI9wY

int Clair Shores Drain Site -

2008 S1 Report and FFS

e SR § T o 9

Fempie leeation
BCH- 849 (4,008 <849 (13- 13 HCK-038() - 308 SCN-us8 ()3 . 1AW BCK.931(].5- KCS-03) (3. 108 SCR031 (9-10)0DUP.1Y SCR. 081 (13- 10
NG Numbar
[LLi7H E00J3 NA NA NA NA NA HA
Semple Interval
a.r 24 1-7 1233 18-28 21¢ 910 12:13
Imte 25-May-05 29-May-03 25-May-0$ 23-May.0S 26-May-08 26-Mayn$ 26-May-n$ 16-Muy.a
BARAMETER$
Aroclar - 1018 .
Arocior - 1221 . - . .
Arocer - 1232 - -
Arocior - 1242 - - -
Aroclor - 1248 . 0Dt 0.8y - .
Arocior - 1254 . (1B .
Arocle - 1260 . 20481 -
TOTAL PCES . 13385 - [ X1} - . -
Notws:
AX PCB concenyafions reported in ppm.
J - Analyts concenusiion le ssiimated.
Th - Conceniraton reporied i 5 dilvied simple result.
TSCA Waste Charstarization Level; 50 pprm
MDEQ Part 201 Generic Residental Direct Contect Criteria” ¢
ppm
MDEQ Part 201 Generia Residerrial S0l Velsization
0 Indocr Alr Criserie: 3000 ppm
NA - Sampiy ansiyzed by the MDEQ las, thersfors, 800 numbar doss nel exiet
SDQ - Sempie Dats Sroup
.
Tl 21
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TABLE 2
SUMMARY OF PCB BOIL ANALYTICAL RESULTS
U.8. EPAMDEQ - MAY 3008
SAINT CLAIR SHORES DRAIN §iT8
8T, CLAIR SHORES. MICHIGAN

gy t5eo0a)
- aCY WL W 20Y ML B TOVPURT, L STRN G oW VIR ) LIS LIUNNY 1 VN T, nue ; TR R
i e
L [ 1] ;i1 L] [T} [ ho jremy)
1 Y e
e nae nA Ve wA o [TH) N iy
[ Jeridep-h Wby T-Mayh) : Mot} o dapah L] H Mepat 4 Mapwy
SOMAMRIIAS
Aresie - W0
Aoooter - LIV '
este - 1393 '
hroster « 1048
e - 1088 - 1nm M san) L] A naty) e
Ao - 1 P04 . 10t 1.1 . . nml
[T ) abhy wire nay B
TOTAL POBS wi ) (1] [Y1lY] sk b s B (Y]] . (Y11
L]

A PO ewmary suung eperes w pg

4 hngyn surasnn shen 10 seBtd

Ao [}

1864 Wanm Gne smnssten Lovet ) o

OGRS Fart M Seern Seewny (oun Gougs: Sepne §
om

MORO Pui M) Deruns Rewnterse it Vemstg saen
® rsw &y Grmna 2000 spm
NA . Amvgie oralyend by e VOB b arslern. 00 moner 008 ot dnint

$00 - bavenm Dmte Srop

> 3mm
Owe Ureme By 1M
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Waslon Solutions of Michigan, inc. l ( ; Saini Ciair Shores Drwin Stte - Aprii-May 2003 SI Report and FFS
TABLE 2 ;

SUMMARY OF PCB SOQIL ANALYTICAL RESULTS
U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
8T, CLAIR SHORES, MICHIGAN

Sample lecstion.
$CR-260 (36IRDUIL - 16 SCH-069 (9. 1298 SCR069 (91 7YADLP . 17 SCH-069 (1188 SCN-877(8 - 9% SON- #7912 Ly LIS
EDG Number
gy g 1oikh 108 - [ETTH) ronts Longs
Hompla Intseval|
NA 217 NA 1218 8.9 .12 h 2.1
Pute 24-Mey-n3 26-May.n3 24-May-ns 24-May-0$ 25-May-is -May2$ 25-May-08 28-May-08
—
PARAMETERS
Arocier - 1018 - -
Aroclor - 1221 . . . - . . .
Areclor - 1232 . . - - . -
Aroclor - 1242
Acocior + 148 03 . 0062 . - . (2R 2400
Aroclor - 1254 0.039) 0.036) n.o47 1024} - o 2901, (1LY
Arocor - 1260 - - - . . - 014y nusdy
JOTAL PCBS 2.259) 0836 s.ied .04 - = .54 pRATY)
Notes:
Al PCB concerriraions reperied In ppm.
J - Anslyte concentration (s estmeted.
DL - Conceniration reported e & diuied ssmple result.
TSCA Wasts Charmterization Level: S0 ppm
MDEQ Par( 201 Generic Residential Oirect Contact Criteria: 4 ppm
MDEQ Part 201 Generic Residential Sof Volcilizasion
o Indoor Air Criterta: 3000 ppm .
NA . Sampie snalyzed by the MOEQ lab, tharstore, 80G number doss nol exiat.
30G - Sample Osta Group :
104772008
I o M R e T Pt S ) W2t Owa Eraarsd By €M

Owm Chackes By 38
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TABLE 3
SUMMARY OF PCB B0IL ANALYTICAL RESULTS
U.8. BPAMOEQ « MAY 2008
SAINT CLAIR SHONES DAAN 8178
87, CLAIR SHORES, MICHIGAN

- - — —- . S —
LR LT, CLRLITE O L RT Y COC TTRT, EERC TR 1 woothhiow _}  memmeniim | yaesige |
L
.y - -t [ ] L 1Y NA LY NA
~*0-nc%
(11} "wm L o LN 1¢ - 1) 1 i
e 1o Mopa) sy At 1oyt " My at [T _ Pwea 3 Moy b 1o Moy ¥4
LARAMATIAS
ooty - W
Mesie - VI
Mo - 1IN
Avonm - VN) “"
Mgsim 108 arm L] Ay ansin (R}
Arams 1 P04 Foim e aai [
[T ) iy N _..
rotal, PO sy s o« ay " [X} e+ o v et e o
L]

Al REH surnav ghvng | apai el 8 g

1 Anaiyin coreern shen @ S0

R Camvpnnyman ioparind 1 & SA00 S50 S0A

1acis Woss Cnesmissnen Love 3 gpm

v .

Natataral Onem Gontan!

LT

MOBQ Pyt 14 Oonens Rostenss So8 Vemumen

» e A2 Cmpna. 2000 pom

HA Gomple naysed by S UINEO Ul Burelirs K00 MBS dney Nt Detet

800 . Soven Dots g

Poy I Ouss Yaerwt By 444



Weston Solutions of Michipan,fn.

L L @@L

TABLE 2

SUMMARY OF PCB SOIL ANALYTICAL RESULTS

U.S. EPA/MDEQ - MAY 2005

SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

C.

Saint Clair Shores Drain Ske - ApnlMay 2003 St Report and EFS

§smple lerstien| .
BCK- 940 (- 972 ACH 823 (9. 110 BCH- 984 (3. 60 SCB- e (6. 4 SCA-4(y. 12 KCH-0R$ () - & HCH. 0836 . 98 SCK. g (v . 1290 SCR- AR (12 - 1898
S Number
NA NA, NA NA NA NA NA NA NA
Sempie (nterval
4.9 912 2-6 8.9 217 1.6 $- 9.17 1238
D 26-May-03 26-May-n$ 26-May-n3 26-May-n3 26-May-18 ' 26-Muy.n§ 26-May-0$ 26-May-03 26-May-08
PARAMETERS
Arocior - 1018
Aroclor - 1221
Aroclor - 1232
Acoclor - 1242
Asocior - 1248 7 [} E 1 E1]
Aroclor - 1254
Arocior - 1280
——— TOTALPCAS 17 12 3 13 28
Nowss:
A PCB concentrations reporied In ppm.
J - Analyte concentration i astimated.
Dt - Concenuration reported e a dikited semple result.
TSGA Wasle Chartrston Lavl $0 o
Residental Orect Contacl
Critaria: 4 ppm
MDEQ Part 201 Generic Residential Sall Volo#izstion
1o Indoor Alr Criteriac 3000 ppm
NA - Sampie analyzed by the MDEQ lah. thersiore, 80G numiber doss not axist.
$0G - Sampis Dsta Group
1071772008
HNol21 . Dute Erarad By EM
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Weston Solutions of Michigen, in.

— -

TABLE

SUMMARY OF VOC SOIL ANALYTICAL RESULTS

U.8. SPAMOEQ - MAY 2008
SAINT CLAIR SHORES DRAIN BITR
7. CLAIR SHORES, MIQHIGAN

D BN J l,) w W/ v ") p

Seint Cigir Shores Drgin Site - Aprs-May 2008 S Report end FFS

| Sample Location | SCS-001(45-9)S| SCS.001(9-12)S | SCS.0Q01(12-11.9)S SCS . 030(0-))S SCS-0M(4-9)S [SCS-047(10-11)S|DUP. ISVOO SCS.048(2. 1)S
SDG Number €002 E0021 E0021 E0021 E002! £00J7 £00JS E00J$
Sample interval 4.9.9 912 12.1).% 0.) 4.9 1011 2-)
Parameters Dats 17-May-03 17.May:03 17.May-03 17-May.08 17-May.0$ 13-May-03 23-May.-03 23-May-03
(ppm)
Acetone 0.009)
Notes.

ppm -'pom per million
J « Rosult is estimated

SDG - Sample Dala Group

10/17/2008
Dais Entered By EM
Deata Chacked By BB
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Saint Claig

:o‘res Drain Site - April-May 2005 Sl Report and FFS

Weston Solutions of Michigan, Inc.

TABLE 3

SUMMARY OF VOC SOIL ANALYTICAL RESULTS

U.8. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample Location | SCS-001(4.5-9)S| SCS-001(9-12)S | SCS-001(12-13.5)8 SCS -030(0-3)S SCS-034(4-5S | SCS-047(10-11)S} DUP - 1SV00 SCS-048(2-3)S
SDG Number E0021 E0021 E0021 E0021 E0021 E00J7 E00J5 EQ0J5
Sample Interval 4.5-9 9-12' 12-13.5 0-3 4-5 10-11° 2-3
Parameters Date 1 7-?\@-05 1 7-May-05 17-May-05 17-May-05 17-May-05 25-May-05 25-May-05 25-May-05
(ppm)
Acetone - - - - - 0.009J - -

Notes:

ppm - parts per million

J - Result is estimated
SDG - Sample Data Group

101772005
Data Entered By: EM
Data Checked By. B8
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Waion SoAtiong of Achigen, in¢ B Saint Ciaie Shores Orein Sie - ApriMey 7004 §! Repont eng FRS

TABLE 4
SUMMARY OF PCB WATER ANALYTICAL RESULTS
U.8. EPA/MDEQ - MAY 2008
SAINT CLAIR SHORES DRAIN 8ITE
8T. CLAIR SHORES, MICHIGAN

Sample Location Fan 301 Residential and Commercial | $CS-022-023 (JK-1)W | SCS-041(7-9)W SCS - SUMPPUMP - 2
SDG Number| Qroundwaier Burfase Water | Groundwater Voladiization 1o |  Oroundwar E0OAS EQOA6 EOOAG
Sample Interva Interface Criseria Indoor Al Criseria Contact Crweria NA 7.9 NA
Date T 19-May-08 20-May-08 20-May-03

EARAMETER

Aroclor - 1016

Aroclor - 1221

Aroclor - 1232

Aroclor - 1242 .

Aroclor - 1248 . . . M4 1.6 0 00028)

Aroclor - 1284 -

Aruclor - 1260 . - . 0.1 - .

TOTAL PCBS 0.0002 0045 0.0013 3.8 1.6 0.00028

Notes:

All PCB concentrations reported in ppm.
J - Analyte concentration Is estimated.

DL - Concentration reportad is a diluted sampie result.
SDG - Sample Data Group

1004712008
K:20083068.001 Ten Mile Draini8 REPORT\Tabie 4 - PCB Water Analytical Resuits PPM(rev).xls ( 1013 Osia Entered 8y EM

( Data Checked By: BB
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Waston Solutions of Michigan, Inc.
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Saint Clair Shores Drain Site - April-May 2005 S| Report and FFS

TABLE 4
SUMMARY OF PCB WATER ANALYTICAL RESULTS
U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN

Sample Location Part 201 Residential and Commercial | SCS-SUMPPUMP-3 | DUP-2W | SCS-044 (12-16"W DUP - IW
SDG Number| Groundwater Surface Water | Groundwater Volatilization to | Groundwater EO0A6 EQOA6 EQ0A6 EQOAS
Sample Interval Interface Criteria Indoor Air Criteria Contact Criteria NA NA 12-16' NA
Date 20-May-05 24-May-05 20-May-05 19-May-05
PARAMETER
Aroclor - 1016 - - - - - - -
Aroclor - 1221 - - - - - - -
Aroclor - 1232 - - - - - - -
Aroclor - 1242 - - - - - - -
Aroclor - 1248 - - - - - - 0.0021)
Aroclor - 1254 - - - - - - -
Aroclor - 1260 - - - - - - -
TOTAL PCBS 0.0002 0.045 0.0033 - .- - - 0.0021
Notes: Notes:
All PCB concentrations reported in ppm. All PCB concentrations reported in ppm.
J - Analyte concentration is estimated. J - Analyte concentration is estimated.
DL - Concentration reported is a diluted sample result. DL - Concentration reported is a diluted sample result.
SDG - Sample Data Group SDG - Sample Data Group
K:\20083068.001 Ten Mite Drain\St REPORT\Table 4 - PCB Water Analytical Results PPM(rev).xis 20f3

1011772005
Data Entered By: EM
Data Checked By: 8B
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$ of MichEen, me Saint Claie Shores Orain Bite - April-May 2008 81 Repon and RFS
TABLE 4
SUMMARY OF PCB WATER ANALYTICAL RESULTS
U.8. EPA/MDEQ - MAY 2008
SAINT CLAIR SHORES DRAIN SITE
8T. CLAIR SHORES, MICHIGAN
Sample Location Pan g0 fal| SC8-022(18-18"W | SCS-028(6-9)W 5CS - SUMPPUMP - |
SDG Number| Groundwater Surface Water | Groundwater Volatilization 1o | Groundwater ECOAS EQOAS E0OAS
Sample Interva Intevface Criveria Indoor Akt Criveria Conlact Criteria 1518 6.9 NA
Date II - 19-May-08 20-May-05 19-May-05
PARAMETER
Aroclor - 1016
Aroclor - 1221
Aroclor - 1232 .
Aroclor - 1242 .
Araclor - 1248 00019 17
Aroclor - 1254 .
Aroclor - 1260 - - - 0.68
TOTAL PCBS 0.0002 0.048 0.0033 0.0019 TH
Notes: Notes:

K 120083008.001 Ten Mile Orain\5i REPORT\Table 4 - PCB Water Anaiylical Resulls PPM(rev).xis

All PCB concentrations reported in ppm.

J - Analyte concentration Is estimated.

DL - Concentration reported is a diluted sample result.
SDG - Sampie Data Group

All PCB concentrations reported in ppm.
J - Analyte concentration is estimated.

DL - Concentration reported is a diluted sample result.

SOG - Sample Data Group

C
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Weston Solutions of Michigan. Inc. Saint Clair Shores Drain Site - April-May 2005 SI Report and FFS
TABLE 5
SUMMARY OF VOC WATER ANALYTICAL RESULTS
U.S. EPA/MDEQ - MAY 2005
SAINT CLAIR SHORES DRAIN SITE
ST. CLAIR SHORES, MICHIGAN
Sample Lomo," Lart 201 Residential and Conmercial | SCS - 022 (15 - 18)W | SCS- 025 (6-9)W | SCS-041 (7-9)W | DUP - IWVOC | SCS - 044 (12 - 16)W | Trip Blank 1 | Trip Blank 2 |, Trip Blank 3
SDG Number G“w“dwi'" rsf“'f’“ Groundwater Volatilization| Groundwater EQ0AG EO0AG EO0AG ECOAG E00A6 EODAG EGOAS EDOAG
Sample Interval al(e:rrit::n ace to Indoor Air Criteria Contact Criteria 15-18 6-9 7-9 12-16
Parameters Date L |9-Ml¥-05 20-Ma¥-05 20-Ma¥-05 24-May-05 24-M1ay-05 19-M'=y-05 20-Mjgy-05 24-Ma¥—05
Acetone 1.70 1,000,000 (D, S) 31.000 0.0031J) 0.0077 0.048J 0.0057 0.0064 0.004) 0.0037) 0.0042)
Benzene 0.2 (X) 5.60 11 0.00018J - 0.00046! . 0.00012) - -
Bromodichloromethane 1D 4.80 14 - - 0.0019] - . R .
2 - Butanone 2.20 240,000 (S) 240,000 (S) - - 0.012) - . - R R
Carbon Disulfide ID 250 1.200(S) - 0.00043J 0.00025} - 0.00054 - - .
Chloroform 0.170 (X) 28 150 - - 0.0032 - - . . .
Cyclohexane NA NA NA - - - - 0.00017] . . -
Dibromochloromethane ID 14 18 - - 0.00070J - - - - .
1.3 - Dichlorobenzene 0.038 1D 2 - 0.00068 - - - - - -
1,4 - Dichlorobenzene 0.013 16 64 - 0.00085 . - . . . R
Dichiorofluoromethene 1D 220 300 (S) - 0.000293 - - - - - -
Ethylbenzene 0.018 110 170 (S - - 0.00010J - - - . -
Methylene Chloride 0.94 (X) 220 220 - - 0.00025] - - 0.00026J 0.00026] 0.00028J
Trichloroethene 0.20 (X) 15 22 0.00049J - - - - - . .
Toluene 0.14 530 530(S) 0.00019J 0.00030J 0.00066 0.00016J 0.00029J - 0.060015] (.006018J
Tetrachloroethene 0.045 (X) 25 12 0.00014J 0.00012) - - - - - -
1.2.4 - Trichlorobenzene 0.03 300 (S) 19 - 0.00033) - - - - - -
Notes:
Criteria based on MDEQ - Part 201 Generic Cleanup Criteria and Screening Levels, December 10, 2004
All concentrations reported in ppm.
J - Result is estimated.
- - Analyte was not detected.
1D - insufficient data to develop criteria.
NA - Criteria is not available.
D - Calculated criterion exceeds 100 percent, hencs it is reduced to 100 percent or 1,000,000 ppm.
S - Criterion defaults to the hazardous substance - specific water solubility limit.
X - GS| criterion shown in the generic cleanup criteria tables not protective for surface water that is used as a drinking water source.
SDG - Sample Data Group
10/17/2005
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Saint Clair Shores Drain Site = April-May 2003 5! Report iand FFS

TABLE S

IDENTIFICATION AND SCREENING OF TECHNOLOGIES
SAINT CLAIR SHORES DRAIN SOURCE REMEDIATION
8T. CLAIR SHORES, MACOMB COUNTY, MICHIGAN

_Tzoncnﬁupolm
Action

Remedial TochnolowL

[No Action

No Additional Action

Description

T

Scrnnlnl Ronumll

Technology Process Options
No Action

Provides a baseline comparison.

Retained

Ilnslilullonll Controls

Deed Restrictions

Land Use Restrictions

Restrict the property to a specific use A majority of the cffected arca contains
constructed city and county roads and will be unlikely to be further developed. Deed
restriclion on private property would be difficult to enforce.

Eliminated

Accoss Restnctions

Fencing, signs, etc.

Putentially applicable with other remedial technologies for immediate short term and
long term protection of human health.

Retaned

rC(mllil\mel\l

Capping

Clay/Asphaltic/Concrete

Majority of effected arca 18 capped by existing concrete and asphaltic roads, parking
arcas, and other development ctc  Additional capping material or capped arca would
not pravent furthor migration of contaminants into the 10 mile drain corridor
Capping of surface soil contaminants would prevent exposure, however surface amis
contamination is on private praperty which would make maintenance of the cap
difficult. Deed restrictions wuould be required on the private property which would be
difficult to implement

Eliminated

Hydraulic Barricrs

Extraction Wells

Extraction wells would be placed in the vicinity of the 10 nule drain corridor and
would be pumped at a rate to change the hydraulic gradient, thus creating a hydraulic
barrier to preven! further contaminant migration.  Exiracted groundwater would
require onstle lreutment or offsite disposal.

Retaned

[Treatmient

In Siu Physical/Chemical
Processes

Soil Washing

Solvents and/or surfactants are injected into the subsurface to extract contaminants
The solvent 18 then recovered and treated  [.ow permeability soils located at the site
would impede the ability of the solvents and/or surfactants coming into contact with
the contarmnant, resulting in reduce effectiveness.  Numerous applications of solvents
and/or surfactants would be required thus extending the time frame to reach cleanup

Eliminated

Solidification/Stabilization

Solidification and stabilization agents (portland cement, cement kiln dust or fly ash)
are injected into the subsurface in proper portion and mixed with the soil using
backhoes for surface mixing or auger for deep mixing. The contaminants are
encapsulated reducing the mobility of the PCBs but does not concentrate nor destroy
them. Technology not practical due to the number of utilities in the impacted area.

Eliminated

Vitrification

Electrodes are inserted into the ground at a desired treatment depth. An electric
current flows through the electrodes and generates heat, melting the soil which
typically melts at 1,100 degrees Celsius. The soil solidifies into vitrified monoliths
upon cooling. OfY gas collection systems aro generally necessary. Technology would
effect the gootechnical properties of the subsurface causing subsidence of the existing
roadways. Technology may also damage the existing utilities in the area.

Eliminated

K:\20083.088.001\FFS\Tables\Table 6.xis
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Weston Solutions of Michigan, Inc.
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e ! Saint Clair Shores Drain Site April-May 2005 SI Report and FFS

TABLE &

IDENTIFICATION AND SCREENING OF TECHNOLOGIES
SAINT CLAIR SHORES DRAIN SOURCE REMEDIATION
ST. CLAIR SHORES, MACOMB COUNTY, MICHIGAN

General Response
Action

Remedial Technology Type

Technology Process Options

Description

Screening Results|

Treatment (continued)

In Situ : Physical/Chemical
Processes (continued)

In Situ: Biological Processes

Chemical Oxidation

Bioremediation

A blend of catalysts and oxidizers are injected into the subsurface to oxidize
contaminants. Low permeability soils located at the site would impede the ability of
the catalysts and oxidizers from coming into contact with the contaminant, resulting in
reduce effectiveness. Numerous applications of the oxidants would be required thus,
extending the time frame to reach cleanup goals.

Using indigenous or exogenous bacteria, bioremediation techniques attempt to
optimize the microorganisms ability to breakdown the contaminants. PCBs may
degraded anerobically, aerobically or through a combination of the two. However,
PCBs biodegrade at a very slow rate requiring a longer time to reach cleanup goals.

Eliminated

Eliminated

Natural Attenuation

Natural processes such as dilution, dispersion, volatilization, biodegradation,
adsorption, and chemical reactions with subsurface materials reduce contaminant
concentrations. Can be effective for VOCs and SVOCs. Longer time required to
achieve cleanup criteria.

Eliminated

Phytoremediation

Uses plants to remove, stabilize, and destroy organic and inorganic contaminants in
groundwater. Only effective for shallow groundwater. Area requiring treatment is well
developed containing concrete and asphalt roads and parking lots.

Eliminated

Ex Situ: Chemical/Physical
Processes

Offsite Incineration

Waste is subjected to temperatures typically greater than 1,000 degrees Fahrenheit in
the presence of oxygen to cause volatilization, combustion and destruction of the
contaminants. Nearest offsite incinerator capable of accepting the wastes from the 10
mile drain site is in Coffeyville, Kansas. Would not be cost effective technology due
to transportation costs.

Eliminated

Onsite Thermal Desorption

Waste is subjected to temperatures typically between 300 degrees Fahrenheit and
1,000 degrees Fahrenheit. Contaminants are volatilized but typically not oxidize nor
destroyed. Would require a large amount of space for material handling. Not cost
effective for the amount of waste material at the ten mile drain site.

Eliminated

Chemical Dehalogenation

Contaminated soil is mixed with sodium bicarbonate in the amount of 10 percent of
the weight of the contaminated material. The mixed material is heated for
approximately 1 hour at 630 degrees Fahrenheit in a rotary reactor. PCBs are
completely dechlorinated and partiaily volatilized. Requires a large amount of area
for material handling. Contaminated soils will require screening, mixing and
stockpiling. A large area will be required to implement the technology. Not cost
effective for the amount of waste at the site.

K:\20083.066.001\FFS\Tabies\Table 8.xls

Eliminated

Page 2 of 3
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Weston Solutions of Michigan, Inc _Saint Clair Shores Drain Site - April-May 2005 S Report and FES

TABLE ¢

IDENTIFICATION AND SCREENING OF TECHNOLOGIRS
SAINT CLAIR SHORES DRAIN SOURCE REMEDIATION
ST. CLAIR SHORES, MACOMB COUNTY, MICHIGAN

GenerslResponse |
Action Remedial Technology Type Technology Process Options Description Scroening Result

Solvent extraction does not destroy waste but Is & physical means of separating

contaminants from soil and scdiments. Contaminated soils will require screening and

processing. The soils may need to be made into a slurry by the addition of solvent and
) ) water to promote pumping of the mixturs, A solvent is added to the soils and

In Sttu - Physical/Chemical Solvent Extraction processed in an extractor where the pressure or the (emperature of the moisture is

changed causing the contaminants to separatc from the solvent  Further treatment of

the extract contmning voncentrated contaminants and water would be required

Would require a Inrge arca lor material handling. Not cost effective for the smount of

waste at the Site.

Treatment (continued) Processes (continued)

Eluninatod

Water based remedial technology that mechanically mixes, washes, and rinses soil to
remove contnmunants Contamminated soil 18 mixed with wash water and possibly
surfactants to remove contaminants from soil and teansfer them to the extraction flud.
Soul Washing The soil and wash water are then separated, and the soil i3 rinsed with clean water
Waler used in the solid washing process requires treatment.  Vapor treatment may he
needed to control air crussions during material handling.  Would require a large arc
for material handling. Not cost clfective for the amount of waste at the Site

Fhiminated

Involves prling comaminated soil 1n heaps with acration being accomphished by
pulling a vacuum through the heap. Composting 18 a thermophilic process that

Ex Situ Bhological Processes I and Farming/composting volves the co-storage of contaminated soil with building agents, such as chopped
hay or wood chips Requires a large area for matenal handling. Time required to

reach clean up goals would be greater than with other technologies. Ehiminated

Soils with PCBs less than 50 ppm would be tnné;;oned and disposed ut a Type Il
landfill in southeast Michigan Retained

TSCA Permitted Landfil Soils with PCBs greater than $00 ppm would be excamgd from \h_e site and Retained

Disposal OfY-site Landfill Type [ Landfili

K:\20083.068.001\FFS\Tables\Table 8.xis ‘ Page 30f3 ( 10/17/2008



R Weston Solutions of Michigan, Inc. Saint Clair Shores Drain Site — Supplemental Site Investigation Report
K TABLE 7
L ALTERNATIVE 2 COSTS
»,3 LIMITED EXCAVATION/OFFSITE DISPOSAL AND STORM SEWER RESTORATION
%
- Tasks Quantity Units Unit Cost  Total Cost
> ($/unit) ($)
% Capital Costs
Site Mobilization/Preparation 1 Lump Sum $10,000.00 $10,000
% Disposal of Surface Soil Near SCS-017
Excavation, Handling, Waste Characterization 830 cubic yards $11.50 $9,545
‘3 Soil disposed as a TSCA Characteristic Waste 830 tons $120.00 $99,600
. Soil disposed as a non TSCA Waste (in Type If Landfill) 270 tons $17.50 $4,725
D Backfill 830 cubic yards $7.50 $6,225
; Site Restoration {revegetation) 7,500 square feet $0.04 $300
; Verification Sample Analysis 15 each $65.00 $975
™y
’ Disposal of Surface Soil Near SCS-016 and SCS-030 :
M Excavation, Handling, Waste Characterization 1,740 cubic yards $11.50 $20,010
: Soil disposed as a non TSCA Waste (Type 1! Landfill) 2,260 tons $17.50 $39,550
™ Backfil 1,740 cubic yards $7.50 $13,050
N Site Restoration 7.850 square feet $0.04 $314
D Verification Samples 15 each $65.00 $975
L Storm Sewer Restoration
m} Cleaning of Storm sewer Pipes 48 inch diam 505 linear feet $30.00 $15,150
- Cleaning of Storm sewer Pipes 15 inch diam 140 linear feet $20.00 $2,800
i Cleaning of Storm sewer Pipes 66 inch diam 350 linear feet $30.00 $10,500
o Disposal of standing water in storm sewer system 55,600 gallons $0.40 $22,240
3 Disposal of sediments and debris in storm sewer system 98 tons $120.00 $11,760
\ Excavation to Expose Manholes 37 cubic yards $11.50 $426
B Disposal of Soils Near Exposed Manholes 48 tons $17.50 $3840
o Liner installation 48 inch diam. Pipe 505 linear feet $265.00 $133,825
- Liner instaltation 15 inch diam. Pipe 140 linear feet $140.00 $19,600
3 Liner installation 66 inch diam. Pipe 350 linear feet $550.00 $192,500
o Manhole reconstruction 2 each $600.00 $1,200
"”} Manhole restoration 120 square feet $15.00 $1,800
- Junction box restoration 30 square feet $15.00 $450
Asphalt Pavement Restoration 22 square yard $31.00 $682
Demobilization 1 each $8,000.00 $8,000
N CAPITAL SUBTOTAL $627,042
- Bid Contingencies (10%) 10% $62,704
" Scope Contingencies (25%) 25% $156,760
s CONSTRUCTION TOTAL $846,506
- Permitting and Legal (5%) 5% $42,325
p Construction Services (15%) 15% $126,976
R IMPLEMENTATION TOTAL $1,015,807
- ENGINEERING DESIGN 8% $81,265
27 ] TOTAL ESTIMATED CAPITAL COST $1,097,072
2
) TOTAL ESTIMATED PRESENT WORTH $1,097,000
"@»

£

% ¢
i

e

K'\20083066.001 Ten Mile Drain\S! REPORT\Section 4 Costs tables.xls
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TABLE 8

ALTERMATVE 3 COSTS

LIWTED EXCAVATIONIOFFSITE DISPOSAL AND HYDRAULIC CONTANMENT

Tanks Quantity Units Unik Cost Total Cost
Ganl) (9
Caalial Costs
Shie Mehilkration/Preparation 1 Lump Sum $4.000 00 $4.000
Dispesal of Sweiace Soll Near SCS-817
Exxavation. Handing. Waste Characieszaion 830 cubic yards $11.50 9545
Sal disposed 33 3 TSCA Characterisic Waste 810 ons $120 00 $97.200
Sol disposed 23 2 non TSCA Waste (i Type B Landill) 270 tons $17.50 $4.725
Beckil 830 cubic yards $7.50 $5.225
Siie Restoration (revegetation) 7.500 square feet $004 $300
Veilicaion Sampie Analysis 15 each $65.00 w75
Dispesal of Swrisce Soll Near SCS-815 and SCS-539
Exconation, Handling. Waste Characierizaion 1.740 cubic yards $11.50 SX010
Sol disposed as a non TSCA Waste (Type § Landill) 2260 o $17.50 £39.550
Backi 1.740 cubic yards $7 50 $13.050
She Restoration 7.850 square feet $0.04 84
Vgilicsion Samples 15 each $65 00 "rs
Hydaulic Contalnment
Manioring Well instalistion 90 Gnear feet $45.00 $4,050
Extapcion Well ingtelletion 60 near feet $120.00 $7.200
Pt Tests/Depudown Evaluation 1 Lump Sum $24 000 00 $2.000
Trostmaet Bullfing and Equipment 1 uwp sum $33.000 00 $31000
Shie Restosation
Instafiusion of concwle pavernent 270 sqpere yard £33 50 $9.045
Instaligtion of asphefic pevesnant 90 srare yard $3100 $2.790
Revegetation 15 square yard $0.35 5
Demebilization 1 each $2.000 00 $2 000
CAPITAL SUBTOTAL ST 58
B Contingencies {10'%) 10% 7 808
Scope Continganciss (25%) 25% $98.740
CONSTRUCTION TOTAL SR 5S
Pesmailing and Legel (5%) 5% S50
Cosstruction Services (15%) 15% $58.499
MIPLEMENTATION TOTAL $e51.914
BMGINEERING DESIGN 8% $38,153
TOTAL ESTRIATED CAPITAL COST $408. 067
Asmmgl O820 Cooly
Manlioring Well Sewpling 24 oach 65.00 $1.500
Trstment System Sampling 36 each 65.00 $2.340
Cabon Change Outs 6 each 1.200.00 $7.200
Shs Vishs 104 each 32000 $33.2890
Biectical 1 ksmp sum 2.000.00 $2 000
Esplpment RepsisReplecernent 1 ump sum 1.500 00 $1.500
SUBSTOTAL 47,550
Aduinistcaive Services 15% E-A -]
Canfingency 5% e
VOTAL ANNUAL ORS COSTS 7 852
TOTAL PRESENT WORTH O8M COSTS $1.257 480
9% intorust for 39 yesrs, assume 52,800 incr P yoar)
TOTAL ESTERATED PRESENT WORTH $1,005.000

101772005
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Weston Solutions of Michigan, Inc.

TABLES

ALTERNATIVE 4 COSTS
EXPANDED EXCAVATION/OFFSITE DISPOSAL AND STORM SEWER RESTORATION

Saint Clair Shores Drain Site — Supplemental Site Investigation Report

Tasks Quantity Units Unit Cost  Total Cost
{$/unit) (s)
Capital Costs
Site Mobilization/Preparation 1 Lump Sum $15,000.00 $15,000
Disposal of Surface Soil Near SCS-017
Excavation, Handling, Waste Characterization 830 cubic yards $11.50 $9,545
Soil disposed as a TSCA Characteristic Waste 810 tons $120.00 $97,200
Soil disposed as a non TSCA Waste (in Type I} Landfill) 270 tons $17.50 $4,725
Backfill 830 cubic yards $7.50 $6,225
Site Restoration (revegetation) 7,500 square feot $0.04 $300
Verification Sample Analysis 15 each $65.00 $975
Disposal of Surface Soil Near SCS-016 and SCS-030
Excavation, Handling, Waste Characterization 1,740 cubic yards $11.50 $20,010
Soil disposed as a non TSCA Waste (Type It Landfill) 2,260 tons $17.50 $39,550
Backfill 1,740 cubic yards $7.50 $13,050
Site Restoration 7,850 square feet $0.04 $314
Verification Samples 15 each $65.00 $975
Storm Sewer Restoration
Cleaning of Storm sewer Pipes 48 inch diam 505 linear feet $30.00 $15,150
Cleaning of Storm sewer Pipes 15 inch diam 140 linear feet $20.00 $2,800
Cleaning of Storm sewer Pipes 66 inch diam 350 linear feet $30.00 $10,500
Disposal of standing water in storm sewer system 55,600 gallons $0.14 $7.784
Disposal of sediments and debrief in stonm sewer system 98 tons $120.00 $11,760
Excavation to Expose Manholes 37 cubic yards $11.50 $426
Disposal of Soils Near Exposed Manholes 48 tons $17.50 $840
Liner installation 48 inch diam. Pipe 505 linear feet $265.00 $133,825
Liner installation 15 inch diam. Pipe 140 linear feet $140.00 $19,600
Liner installation 66 inch diam. Pipe 350 linear feet $550.00 - $192,500
Manhole reconstruction 2 each $600.00 $1,200
Manhole restoration 120 square foet $15.00 $1,800
Junction box restoration 30 square feet $15.00 $450
Asphait Pavement Restoration 22 square yard $31.00 $682
Disposal of Soil In Utility Comridor
Shoring ) 18,900 square fest $10.15 $191,835
Asphait Road Demolition and Disposal 9,360 square fest $0.80 $7.488
Concrete Road Demoliton and Disposal 6,300 square feet $1.15 $7.245
Excavation, Handling Wasts Characterization 4,500 cubic yards $11.50 $51,750
Soils Removed by Hand Excavation 500 cubic yards $74.80 $37,400
Soil disposed as a TSCA Characteristic Waste 400 tons $120.00 $48,000
Soil disposed as a non TSCA Waste (in Type It Landfill) 5,850 tons $17.50 $102,375
Infiltration water removal and disposal 30,000 gallons $0.40 $12,000
Backfill 5,000 cubic yards $7.50 $37,500
Verification Sample Analysis 60 each $65.00 $3,900
Site Restoration
Installation of concrete pavement 700 square yard $33.50 $23,450
Installation of asphaltic pavement 1,040 square yard $31.00 $32,240
Installation of curbing 640 linear feet $4.45 $2,848
Revegetation 125 square yard $0.35 $44
Demobilization 1 each $8,000.00 $8,000
CAPITAL SUBTOTAL $1,173,260
Bid Contingencies (10%) 10% $117,326
Scope Contingencies (25%) 25% $293,315
CONSTRUCTION TOTAL $1,583,901
Permitting and Legal (5%) 5% $79,195
Construction Services (15%) 15% $237,585
IMPLEMENTATION TOTAL $1,900,682
ENGINEERING DESIGN 8% $152,055
TOTAL ESTIMATED CAPITAL COST $2,052,736
TOTAL ESTIMATED PRESENT WORTH $2,053,000

\Section 4 Costa Inbies rin
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TADLE t¢

ALTERNATIVE 3 COSTS
EXPANDED EXCAVATIONSOFFSITE DISPOSAL AND REMLACEMENT OF UTLIMES

Taoks aantily Units Unit Cost Total Cost
oy B
Canll Conts
She Moblinsiion/Preparalion 1 Lump Sum $30.000 0O $30.000
Disposal of Sustace Soll Nesr SCS917
Excavation. Handing. Wasie Chaacereaton 830 cubec yards $1150 39545
Sol daposed 31 » TSCA Craraciersic Wasie 810 tons $120.00 $97 200
Sod disposed 28 3 non TSCA Yegsie (i Type | Landilt) 270 wns $17.50 $ATS
Backid 530 cubec yards 750 $6.225
Siéie Restosalion frevegetahon) 7.500 sqpupre yard 035 2625
ik Sampile Araly 15 each 365 00 75
Disposal of Swriace Soll Mear SCS-516 and SCS-89
Encovetion. Handing. Waste Creacieraaton 1.740 cuber yards 150 2000
Sod daposed 88 3 non TSCA vassie (Type 8 Landilly 2.260 tons $17 50 $39.550
Beckay 1.740 qubec yards 750 $1305
Site Restosslion 7 850 square feet $0.04 84
Veniication Sewgles 15 sach $65.00 s
instaletion of Temporary Uliss
nstalation of Temporary Wate Uiy 400 noer leet $1650 S6.6500
insteliston of Temporsry Siomm g Ponds 925 cubic yards $11.50 $10638
Sol deposed a8 3 non TSCA Vasie (Type B Landill) 1.200 ows $1750 21,000
nfiplion welsr removel and daposel 20,000 galions. $0.14 $2.800
nstalieton of Temryp y Semey C 1.200 tneer feet $6.50 $7.800
Dispesal of Sell in Uity Corriier
18 900 suapre feel $10.15 S R3S
Aspheh Rosd Demolaon and Daposst 9.360 squawe feet $0.80 $7.408
Concrete Rosd Demolihon and Depossé 7.550 square feet $1.15 8683
Pipe Demdlion 66" Dimmeter 315 near leet $13.30 $4_1%
Ppe Demoliion 48" Diemeter 160 ineer feet $1225 $1.960
Pipe Domolion 24 Demeter 630 Ineer feet $8.50 $5.355
Pipe Denditon 15° Demeter S0 Wneer feet 280 33590
Dsposat of siandng weler » Sk SePwer Sysien 55600 gallons. $0.74 T
Daposal of sedments and debag & SIOMM SENE SN 98 ons $120.00 $11.7%60
Excavation. Handing Wasie Owacactenaation 5.000 cubwc yards $1150 $57.500
SoPpng Debtrig dasposed as 8 TSCA Wasie S30 tons $120 00 $63,600
SalPpng Debrs dsposed as » sos TSCA Waste 5,850 wons $17.50 $WRATS
Iniiaton usler semnovel and depossl 30.000 galions $0.00 $12.000
Bechil 5.925 aduc yards 750 [ X )
Verfication Sunple Arabyss 0 each $65.00 3500
Uiy Raplacament
66" Dipmsgter Siorn Sewer fconowie) 315 newr feet $200.00 $563.000
45" Diamster Siormn Sewer (conowie) 160 S feet $110.00 $17.600
15" Damster Sisvn Sewer (conoute) 70 Inear feet £25.00 $1.75%
24 D Su y Sewer joo ) 630 inger feet $55.00 4650
12" PVC Vister Line 495 noer feet $35.00 7325
Junchon Box 1 each $15.000.00 $15.000
Manhcles 4 emch $3.500.00 $14.000
She Resteration
nstefetion of concrete povernent 700 square yard $33.50 3450
Instulfision of saphalic povernant 1.040 square yard 31.00 $X2 40
Instefietion of cwbing 640 ey feet 45 258
Revegataion 125 square yard 0SS e
Demobiligsfien 1 each $12.000.00 $12.000
CAPTTAL SUBTOTAL "L
Bd Continganoes (10%) 0% S
Scope Coslimgancies (25%) 5% 257 7%
COMSTRUCTION TOTAL $1. 3,13
Pervwiting and Lage! (5%) 2 Y 00008
Construcion Sarwces (15%) 15% S208817
MEPLEMENTATION TOTAL SLENSS
ENGNEERING DESIGN [, 3 S0
TOTAL ESTRMATED CAMTAL COST SLI IS
AL ESTRMATED PRESENT WORTH $1,904.000
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DEQ"- . SITE: 10 MILE DRAIN BORMG/WELL: MSB-1
Dedevehopuent N
County: Macomb Date: April 4, 2005
Township: St Clair Shores Driller: Robert Bk
BOREHOLE LOG Tows: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Macro-Soid Samples
Section: 22 Total Depth: 16 fect
MERA #: 500736 Location: North of Harper Auto Electric
“ ' SANPLES FELD RERR.TS
: : Y
}
! GAS
‘ Wicse-tp CHROBATOGRAPH

1-15 | 27,000 ppb PCB

7-60 non-defect
L |

PP l 100,000 ppb PCB

17-1Z i( non-dedect H

-15 .
i S

LATITUDE: 42 496867904
DATURE NAD-83 Michigen GeoRef
Cub  3a% p0en AT  NORTHING: 2199011 meters
u g EASTING: 754606 5 melers
e Moety ReckCorc  Wekr SHEET: 1o 1
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£% yemediztion and
SITE: 10 MILE DRAIN
DE'-_’- Rederelogment Divison
County: Macomb

Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22
Location: NW comer of Harper Auto Electric

BOREHOLE LOG

MERA #: 500736

BORING/WELL: MSB-2

Date: April 4, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 15 feet

SAMPLES FIELD RESULTS

CONSTRUCTION DESCRIPTION

UTROLOGY

DEPTH

GAS
Micro-tip CHROMATOGRAPH

0 50§ aw

TYPE
[+

Ground Surface
TOPSOIL

Q

LABORATORY RESULTS

Cl loam, moist, dark brown to black.
SAND

19,000 ppb PCB

J.J a5-1

Sand, fine to medium grained, some silt and
bbies, moist, dark brown.
— — — - CLAY

Clay with some silt, occasional pebbies, hard,
crumbly, dry, brown and gray mottling. o

_——

SAND
Sand, fine to medium grained, occasional

8-85 440 ppb PCB

bbles, dry, medium brown.

CLAY

Clay with some silt, occasional pebbles, hard, 10
— — ~— —| crumbly, dry, grayish brown.

- — = -

JJ 111158

non-detect

- — — 71 CLAY

Clay with some silt, occasional pebbles, hard,
crumbly, dry, olive. L

CLAY
Clay, pliable, gray clay in lengthwise contact

14-14.5 non-detect

with olive colored clay. —15
End of Borehole

| | | _ -
%=_==é=_4—'==='ﬁ

SAMPLE LEGEND

DATUM: Not available

GRD. ELE.; Not avaflable LATITUDE: 42 486896024
T.0.C.: Not applicable w m LONGITUDE: -82.899202810

S.W.L: Not available P sl DATUM: NAD-83 Michigan GeoRef
CASING TYPE: none 3pk Spoon Auger  NORTHING: 219903.7 meters

SCREEN TYPE: none @ EASTING: 754674.3 meters

WELL DEPTH: Not applicable

COMPLETION NOTES: Plugged with granular Bentonite WoRtcsvery  Ruck Corc Waitr SHEET: 1 of 4
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COMPLETION NOTES: Pugged with granuler Bentonile

D‘Q“‘ SITE: 10 MILE DRAIN BORING/WELL: MSB-3
Dedevelopment B )
County: Macomb Date: April 4, 2005
Township: St Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Habeisen
Range: R13E Drill Method: Macro-Soi Sampler
Section: 22 Total Depth: 16 feet
MERA #: 500736 _Location: NE comer of Bon Brae and Harper
E ! SANPLES ’ FELD RESULTS
i‘
: : S CHROMATOGRAPH
‘ | I S R
Ty 0 LABORATORY RESULTS
Two clayey lossm 10peod horizons with sand
and ey i sandwiched between horizons. -
; Y 1-7 non-defect
— = = = | Claywith some sk » sand seam, occasional
- — = - Fue to medium grained sand seam
—————— 81351037 feet Sand is brown and dry
_— o - I Jq 35-4 non-detect
— -5
--_—- SAND i non-detect
=T T T\ Send, fne 0 medkam grained, drybut iy
- — - - above sand s medaam brown.
- _ _ CLAY -10
- — — = Cranbly, mosly dry, brown.
——® m-! 12-13 160 ppb PCB
ZILT.ETI0 Send, ne o modum graned, wet bown.
- = T T QAY
— — — —  Clay with some sl occasional pebbles. hard.
cumbly. dry. beown 10 oive.
- = = -15
- = v L 15.5-16" non-defect
T \Cl, plisble. occasionsl pebbies, moist, gray
End of Borehole
SAMPLE LEGEND
DATURE: "".:'ﬂ" . LATITUDE: 42 48670M78
T.0.C.: not applicable H m— -2 1557
- mot : DATURE: NAD-83 Michigan GeoRef
s 'u-‘ Crab  3pm Spoon Auger  NORTHING: 219884 2 meters
CASNNG TYPE: pandl U IE] EASTING: 754723 6 meters
WELL DEPTIE not sppiicable
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£ Remediation and ,
€3 SITE: 10 MILE DRAIN
DE =aCe Redevelopment Division
' County: Macomb

Township: St. Clair Shores
Town: TIN

BOREHOLE LOG

BORING/WELL: MSB4

Date: April 4, 2005

Driller: Robert Bishoff
Logged By: lan Halbeisen

Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 16 feet
MERA #: 500736 Location: North of BP gas station
SAMPLES FIELD RESULTS
CONSTRUCTION DESCRIPTION
GAS
g E Micro-tip CHROMATOGRAPH
5 B E | ¢ | sBm,
Ground Surfa -
? 0 LABORATORY REESULTS
TOPSOIL 30 RES
Clayey loam, moist, dark brown to black.
"
— — — T ClAY g8 _ 430 ppb PCB
. _— — - | Clay with somesilt, occasional pebbles, hard, ’
crumbly, dry, brown and gray mottling. -
— = ]
-5
— — = -
L — — — 7-8 i non-detect
3 o
- —— 10
—— ] 11,5412 non-detect
— — — - CLAY o : sy
L — — - | Clay Mmsomesilt,!m%ional pebbles, hard,
crumbly, dry, browr]. L
CLAY
Clay, pliable, ogcadional pebbles, moist, gray.
A |
15
i 15-16'  non-detect
N | S ngif
End of Bofehole
R

I

LATITUDE: 42.486421602

LONGITUDE: -82.898324522
DATUM: NAD-83 Michigan GeoRef
Auger NORTHING: 219853.8 meters

% EASTING: 754748.4 meters

COMPLETION NOTES: Plugged with granular Bentonite

DATUM: not available , 1 SAMPLE LEGEND
GRD. ELE.: not available : i :

T.0.C.: not applicable : n [:U

S.W.L.: notavailable Scrrened
CASING TYPE: none Grab 30 Bpoon

SCREEN TYPE: none LJ

WELL DEPTH: not applicable

No Reowvt'y  RockCare Waltr

SHEET: 1 of 1
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SITE: 10 MILE DRAIN

pta==
County: Macomb

BOREHOLE LOG  TO"Tene: 2t Clex Shores

R-go R13E

MERA #: 500736 Location: NW of BP gas staion

CONPLETION NOTES: Plugged with ganulsr Bentoslls

SANPLES } FELD RESILTS
i GAS
] ooty CHROMATOGRAPH
E F | g Lomdlom,
o LABORATORY RESULTS
1-1§ non-detect
‘ m 3-€ non-detect
i__ -
i — — —  Cloywih some sili. occasional pebbles. hard. :
—_— Crumbly. dry. brown and gray motling. —s 1
I - - '
—_ - - - -
-— == ;-m— 7-¥ non-detect
L {
T T = QLAY
— — —  Claywih some sik. occasional pebbies, hard,
p————  Crumbly, dry. brown. -
- --- -10
_— e - — | 11y non-detect
A |
- = = — CLAY
— = — — Claywih some sit. occasional pebbles. hard,
dry. greyish brown -
CLAY
Cley, plisble. occasional psbbies. moist. gray. -8 'm"
15-16 non-detect
End of Boreliole
TUBE: not svaliable SAMPLE LEGEND
;a:ua-n i LATITUDE: 42 486401627
T.0.C.: not appicable ﬂ, m- III LONGITUDE: -82 808721061
SL: act avellebie v DATURE NAD-83 Michign GeoRef
CASING TYPE: aone Ceb  3mtpoon  Auger NORTHING: 219850.3 meters
SCREEN TYPE: nong @ EASMM?S.D*S
VEELL DEFPTH: not appliicabie
o Rtvwtry  RuckCore " Weler

SHEET: 10of 1
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SITE: 10 MILE DRAIN

De Ressediation and
Zn e fadevelopment Divisin
County: Macomb
Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22
Location: NW of BP gas station

BOREHOLE LOG

MERA #: 500736

BORING/WELL: MSB-6

Date: April 5, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION DESCRIPTION

LITHOLOGY
DEPTH

SAMPLES FIELD RESULTS

GAS
Micro-tip CHROMATOGRAPH

0501“"‘200
- il O i bl

TYPE
D.

Ground Surface 0
TOPSOIL

- — = —\Clayey loam, moist, dark brown to black. /
SAND
Sand, fine grained, dry, yellowish brown to /
e brown. L
CLAY
Clay with some silt, occasional pebbles, hard,

crumbly, dry, brown and gray mottling. B

LABORATORY RESULTS§

05-17 non-detect

e SAND
Sand, fine to medium grained, wet, brown.
CLAY

Clay with some silt, occasional pebbles, hard,
dry, brown with gray mottling.

CLAY
Ciay, pliable, occasional pebbles, moist, gray.

85-9 non-detect

15-16' non-detect

End of Borehole

DATUM: not available

SAMPLE LEGEND

L

LATITUDE: 42.487007713

GRD. ELE.: nol available
T.0.C.: not applicable

™

LONGITUDE: -82.809118049
DATUM: NAD-83 Michigan GeoRef

I [B]

S.W.L.: notavallable

Scremed

COMPLETION NOTES: Plugged with granular Bentonite

CASING TYPE: none Grab  3pmSpoon  Auger NORTHING: 219916.4 meters
SCREEN TYPE: none EASTING: 754680.8 meters
_ WELL DEPTH: not applicable
NeRtcowery RockCore . Wer SHEET: 1 0f 1
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D‘Q*‘“ SITE: 10 MILE DRAN

BOREHOLE LOG  To™Jthip: St Cler Shores

Range: R13E Drill Method: Geoprobe Macro-Soll Sampler
Section: 22 Total Depth: 16 feet
MERA #: 500736 Locaion: Next 10 J. M. Olson's driveway
: i [ CHROMATOGRAPH
" , E | E g [ oomdlm,
Ground
- Crownd Sur 0 ] LABORATORY RESULTS
Skone blocked sample most of the way. Only
u 2103 inches gray cley refrieved. - 0-05 1.480 ppb PCB
; y
1
\ - : “
| |
i.r::: QAy m a.45 19,000 ppb PCB
\.__\Ch-l some sik. some sand_ dry, gresnish | =
— — —— o ofive. -5 ! :
——— aar ¢ |
e 1 Cleywiih some sl occasional pebbies, hard. ‘ :
}__ - — — | Cumbly, dry. brown with grgy motiing ‘
( - = = = .
- — - o - m— 15-0 non-detect
— - - 3 aar
— — = — | Ciny, plsble. occasionsl pebbies. dry 0 moist. X i
——— . 0 |
— aar ; |
— = = = | Claywihsome s occasional pebbies. herd, | i
T ] &v.voum o grayish teoma.
-——-=-=1 - rm—‘11_,t,.uv" non-defect
CLAY !
-15
155w non-detect

DATURE: not svallsbie

GRD. ELE_: not svelisbie
T.0L.: nut sppiicable
SN not sveliebie
CASNNG TYPE: sone
SCREEN TYPE: aone
WELL DEPTH: not spplicable

CONPLETION NOTES: Phuggped wih granuter Banlonlle

EASTING: 7547493 malers

SHEET: 1of1
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D £ temediation and

WL, podeveiopment Division

SITE: 10 MILE DRAIN

County: Macomb
Township: St. Clair Shores

BORING/WELL: MSB-8

Dats: April 4, 2005
Driller: Robert Bishoff

A
-~
-

;

DATUM: nat available
GRD. ELE.: not available
T.0.C.: not applicable
S.W.L.: notavailable
CASING TYPE: none
SCREEN TYPE: none

WELL DEPTH: not applicable
COMPLETION NOTES: Plugged with granular Bentonite

SAMPLE LEGEND

™

Grab 3pt Spoon

Scremed

] [B

No Rteoviry  Ruock Core Waedtr

BOREHOLE LOG Town: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 4 feet
MERA #: 500736 Location: SE corner of J.M. Olson's parking lot
SAMPLES FIELD RESULTS
CONSTRUCTION > DESCRIPTION s
§ E Micro-tip CHROMATOGRAPH
w
g B B | & | ool a,
Ground Surface 0
UNKNOWN
Sampler retrieved 2 to 3 inches of sand and
mulch on top of clay. =
- NS
End of Borehole
~5
’_
10
| s o

LATITUDE: 42.485571861

LONGITUDE:

DATUM: NAD-83 Michigan GeoRef
Auger NORTHING: 219760.3 meters
EASTING: 754773.8 meters

-82.898057405

SHEET: 4 of 1
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D‘ SITE: 10 MILE DRAIN BORINGMWELL: MSB-9

AR WAL A "B 4

i

QOOC . vV U v

ﬁ-
County: Macomb Date: Apri 5, 2005
Township: St Clair Shores Driller: Robert Bishoft
BOREHOLE LOG Town: TIN Logged By: lan Habeisen
Range: R13E Drill Method: Geoprobe Macro-Sod Sampler
Section: 22 Total Depth: 7 feet
MERA #: 500736 Location: SE comer of J M. Olson's parking lot
! ! SAMPLES 1 FEELD RESWLTS
CONSTIRICTION OESCRFRON | { cas
s E o [ ] ’r F
Ground Surtace -
] : . LABORATORY RESULTS!
Sampier rerisved 2 10 3 imches of sand and !
smuich on top of 2 or 3 inches of gray day. - '
35.38 ‘ 5,000 ppb PCB
38-4 650 ppb PCB
— — = = CAY
T — — Clay with some s occasionsi pebbies. hard. 4-5 400 ppb PCB
————e CRUmbly_dry. browen with gesy motiling. -5
- — = - 6-T non-detect
——————— At

End of Borehole

DATURE not svalsbis SAMPLE LEGEND

GRD. ELE - not svallsbie urmnec:ssssm
P ﬁ m DATURE NAD-83 Michigan GeoRel
SWLL- not aveilsble

CASING TYPE: none Gab 30w ameen qu NORTHING: 219758 6 melers
WELL OEPTH: not applicable

COMPLETION NOTES: Plugged with grasusder Bersonite SoMocovary  Reck Care SHEET: 1 of 1
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£ femedition and
SITE: 10 MILE DRAIN
DE!_-’-_mmmtmm
County: Macomb

Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22
Location: Flower bed at J. M. Olson's

BOREHOLE LOG

MERA #: 500736

BORING/WELL: MSB-10

Date: April 5, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION DESCRIPTION

uTHOLOGY
OEPTH

SAMPLES FIELD RESULTS

GAS
CHROMATOGRAPH

TYPE
1D.

Ground Surface 0
TOPSOIL

Clayey loam with landscaping muich, moist,
dark brown {0 black. -

CLAY ] L
Clay with slag or cinder fill sandwiched
bety 1 clays, dry, brown to olive.

CLAY
with cinder or slag, dry, black.
CLAY

Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown and gray mottling.

A

= — N\l

—— :

CLAY
Clay with some silt, occasional pebbles, hard,
crumbly, dry, brown to grayish brown.

— — — — -

CLAY

Clay with gravelly, water saturated, lenses at
12 to 12.3 feet and 13 to 13.5 feet, brown to -
-~ grayish brown.

LABORATORY RESULTS

40,000 ppb PCB

19,100 ppb PCB

10-10.5' 180 ppb PCB

1313.5' 5,300 ppb PCB

CLAY

Clay with some silt, occasional pebbles, hard,
dry, brown.

—— =3 15
CLAY

Clay, pliable, occasional pebbles, moist, gray.

End of Borehole
L

DATUM: nct available
GRD. ELE.: not available
T.0.C.: not applicable

)

SAMPLE LEGEND

|

LATITUDE: 42.486401627
LONGITUDE: -82.898721061
DATUM: NAD-83 Michigan GeoRef

]

W.L.: jilabl Scremed
2;:;;:;:’:‘:0:9 Gmb  3e#Spoon  Auger NORTHING: 219850.3 meters
SCREEN TYPE: none g . @ EASTING: 754715.9 meters
WELL DEPTH: not applicable
NoRtevtry RackCore  Wettr SHEET: 1 of 1

COMPLETION NOTES: Plugged with granular Bentonite




D‘Q“‘ . SITE: 10 MILE DRAIN BORING/WELL: MSB-11
Redevelupamt Bvision

YAV A VEVENE A AL BV AWES
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County: Macomb Date: Apri 5, 2005
Township: St Clar Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Habeisen
Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 16 feet
MERA & 500736 Location: SW comer of J.M. Olson property
i R ! 1
N : SAMPLES FELD RESIATS
CONSTUCRON OESCRPRON ,’ : cas
g F i el |
— e UeoraToR REsTs
- — == dask brown 0 biack. g
s ~ = -
T \Cley st some ot oy, dwkray
—_— . aav - *
————— Clay with some sill, occasionsl pebbles. hard
T _ _ cnumbly dry. brown and gray moliing 3
—_— \ H
—_——_— - = 1 :
- — - — - | !
= Lo
_—— - - s i
_ i |
— — — = QLAY r
~ = — — Cloy with some sil. occasionsl gravel, hasd.
dry. dark brown 10 grayish brown -
- —-—-— -10
— m_ 1m-1z non-defect
=——=" ClLAY
[P ST brown. - m— 12517 non-detect
—_  CaAY
——— Clay. pliable. occasionsd pebbies. moist gray. -
— -15 -
15516 non-defect
End of Bosshols
DATURE: ol svelsbis SAMPLE LEGEND
GRD. ELE - not svelable "‘"'""&‘_7"'""""
T ke o [ [R] wovomee moma
SWL - st DATURE: NAD-83 Michigan GeoRef
Svallsbile Greb Ipi Spoen
CASSIG TYPE: mone Aupr  NORTHING: 219783.6 melers
SCREEN TYPE: none U % EASTING: 754654 4 mefters

WELL DEPTIH: not applicable
CONPLETION NOTES: Plaggod with gramdar Bentonlls Sslevtry RuckCse  Welr SHEET: 1 of 1
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R vediationand
H D
Deummpmenwivisim SITE: 10 MILE DRAIN

County: Macomb

BOREHOLE LOG Towr_;_gtxgg %NCIair Shores

Range: R13E
Section: 22

MERA #: 500736 Location: NW corner of J.M. Olson property

Date: April 5, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

BORING/WELL: MSB-12

CONSTRUCTION g DESCRIPTION

DEPTH

SAMPL‘ES

FIELD RESULTS

TYPE
D

GAS
Micro-tip CHROMATOGRAFH
m
0 S.O‘IPg 200

i X

Ground Surface

UNKNOWN

Only 2 or 3 inches of clay and sod retrieved.

—

— — — 71 CLAY

to wet, olive to olive gray.

Clay, with some silt, occasional pebbles,

moist

e —— CLAY

. — — — | \wel dark gray to black.

Clay, sandy, silty, occasional pebbles, soft,

CLAY

_ — — - ! dry, brown with gray mottling.

Clay, with some silt, occasional gravel, hard, r

5-55

=—————] CLAY
— - — A\ Clay, sandy, silty, soft, wet, dark gray to
suspected to have fallen downhole from
= — — — | \feet.

|

- — — 4 oAy

— — — — | dry, brown.

- — — -

Clay, with some silt, occasional gravel, hard,

10

=————_| CLAY

— — — —\ Ciay, sandy, silty, soft, wet, darkgmyto
Suspected to have fallen downhole from
— = — — ! \eet

black.
5.5 S

— — — 4 cy

Clay, with some silt, occasional pebbles,
— — — — | dry,grayish brown.

hard,

—15

8-85'

15.5-16'

End of Borehole

DATUM: ' not available

GRD. ELE.: not available
T.0.C.: not applicable

S.W.L.: notavallable

CASING TYPE: none
SCREEN TYPE: none

WELL DEPTH: not applicable

COMPLETION NOTES: Plugged with granular Bentonite

AR Y O S S A SRR R

SAMPLE LEGEND

™

Grab

Screened
3p Spooh Alger

No Rttovtry Rock Core Wettr

LABORATORY RESULTS

1,700 ppb PCB

27,000 ppb PCB

52,000 ppb PCB

non-detect

LATITUDE: 42.486124111
LONGITUDE: -82.88887 1659
DATUM: NAD-83 Michigan GeoRef
NORTHING: 219819.1 meters
EASTING: 754704.7 meters

SHEET:1of 1
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SITE: 10 MILE DRAWN

e ==

BORINGAWELL: MSB-13

End of Barehole

- 10

- 15

OATURE: not svailsbis SAMPLE LEGEND

GRD. ELE.: not svaikbie

County: Macomb Date: Apri 5, 2005
Township: St Clar Shores Driller: Robert Bishoff
BOREHOLE LOG Town- TIN Logged By: lan Halbeisen
Ramge: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 4 feet
MERA #: 500736 Locasion:JlJ Bon Brae Street
7 [ SANPLES FELD RERATS
‘ ! i :
GAS
E g | 9wl me
o LABORATORY RESULTS
- 0s-1 370 ppb PCB

T.0.C.: mot applicable ﬂ,
SIL: aot avellsbie

CASING TYPE: none Ceb 38 tpeen
WIELL DEPTH: not apgiicable

mmn!d.m,.-m

LATITUDE: 42 485795407
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BOREHOLE LOG

DE Remediation and
2% Redevelopment Division

SITE: 10 MILE DRAIN

County: Macomb
Township: St. Clair Shores

BORING/WELL: SCS-030

- Date: May 17, 2005
Driller: Robert Bishoff

DATUM: not available

GRD. ELE.: not available
7.0.C.: not applicable
S.W.L.: notavailable .
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicable

COMPLETION NOTES: Plugged with granular Bentonite

SAMPLE LEGEND

w

Geab 3pm Spoon

Town: TIN Logged By: lan Halbeisen
Range: R13E Drift Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 3 feet :
MERA #: 500736 Location: il Bon Brae Street
SAMPLES FIELD RESULTS
CONSTRUCTION > DESCRIPTION GAS
§ ﬁ Micro-tip - CHROMATOGRAPH
w
g 8 F | @ | o0d wm,
Ground Surface 0 BO! Y RE: LAL
TOPSOIL ) LABORATORY RE:SULTS
Clayey loam with a littie sand at the bottom, 0-3
moist to wet, dark ish brown. = 4,600 ppb PCB
NO RECOVERY
Soils fell out of sampler. Complete refusalat3 |
feel. Ran soll sampler in a second time and
retrieved a little water.
End of Borehole
I !
5
10
L
L
15 -~
Aé

LATITUDE: 42.486000272

LONGITUDE: -82.893492322
Terrened DATUM: NAD-83 Michigan GeoRef
Auger  NORTHING: 219821.7 meters

k)

EASTING: 755147.0 meters

Ne Rtesvery Rock Core

Wkt r SHEET: 1 of 1
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M&*‘ . SITE: 10 MILE DRAN BORMNGWELL: SCS-031
Tndesipmest Sinbim
County: Macomb Date: May 18, 2005
Township: St Chire Shores Dviller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Habeisen
Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 8 feet
MERA #: 500736 Location: Park
SANMPLFS FAERLDREIULTS
GAS
Mcretp CHROMA TOGRAPH
; F | g | ool m,
o LABORATORY RESULTS
, !
m 1-2 ‘ 1,127 ppb PC8
- - -5
=== _ _
End of Borehole
-~ 10
—15
- |
OATURE not svalstie RAMPLE LEGEND
RO ELE < nct umuea.z«seoun
100- _B'E"uw“" ﬁ m Lmnm_nm_
i | DATUBL NAD-83 Michigen GeoRef
ML not svalable Gub 398 Spe0n NSy NORTHING: 219791.7 mwlers
CASING TYPE: aone )
SCREEN TYPE: none EASTING: 755242.9 mefers
WELL DEPTH: not spglicable
COMPLETION NOTES: Phugged with granular Bentonle Softcovery RuckCoe  Welte SHEET: 10f 1
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Dea Remediationand SITE: 10 MILE DRAIN
~=aca Radevelopment Division
County: Macomb

Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22
Location: Park, 9 feet north of SCS-031

BOREHOLE LOG

MERA #: 500736

BORING/WELL: SCS-032 _

Date: May 18, 2005
Driller: Robert Bishoff
Logged By: ian Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 8 feet

CONSTRUCTION DESCRIPTION

DEPTH

LITHOLOGY

SAMPLES PIELD RESULTS

GAS
Nicro-tip CHROMATOGRAPH

0 018" a0

SR—

Ground Surface 0
FILL

Sand, silt and gravel fill, d

FiLL

— Silt and clay fill, dry, dark brown.

ish brown.

FILL
Brick and concrete.

NO RECOVERY
Recovery of soils blocked by brickintheend |
of the soil sampler.
CLAY

Clay, hard, with some silt and occasional
gravel, dry, brown.

[ — e —

—_ — - —]

End of Borehole

—10

DATUM: not available

15-2.5 66 ppb PCB

5-55 non-detect;

SAMPLE LEGEND

LATITUDE: 42.485733171

COMPLETION NOTES: Plugged with granular Bentonite

GRD, ELE.: not available
7.0.C.: not applicable r’ E’ LONGITUDE: -62.862332730
S.W.L.: notavailable b — Tereenes. DATUM: N/TD-GS Michigan GeoRef
CASING TYPE: none Auger  NORTHING: 219795.6 meters
SCREEN TYPE: none EASTING: 755243.4 meters
WELL DEPTH: not applicable
No Recwit'y  Rock Core Wettr SHEET: 1 of 4

LABORATORY RESULTS
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SITE: 10 MILE DRAIN

DEQ =

County: Macomb Date: May 18, 2005
Township: St Clair Shores z Robert Bi
BOREHOLE LOG Town: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Maco-Soil Sampler
Section: 22 Total Depth: 8 feet
MERA #: 500736 Location: Park
' sammes | RELD RESALTS
1
CONSTCTION CESCRPTION i GAS
Hi E \ Micre-lp GHROS OG?
i\ ERE N REYY &
b Ground Sustace ) E LABORATORY RESULTS
- — — =\ Cloyey loam, dark grayish brown, moist 10 wet, - |
— i 3 B¢ sand at the bollOm. - !
———— aar |
- = = = Cloy. hard with some sit and occasionsl ~
—— PEDDISS. dry. gray 1 grayish brown with b 1 |
—————— olling 23-25 1,074 ppb PCB
\ Ay L) |
MM
NO RECOVERY
CLAY

End of Borehole

-15

GRD. ELE_: not sallable
T0.C.: not applicable

SIL_ not svallsble
CASING TYPE: none

SAMPLE LEGEND
g Spoon w

SCREEN TYFE: sone

WELL DEPTH: st applicable

COMPLETION NOTES: Plugged with granuiar Bertoniia

LATITUDE: 42.485830584
LONGITUDE: -82.802827810
DATURE: NAD-83 Michigan GeoRe!
NORTHNG: 219005.9 melers
EASTING: 755202 3 melers

SHEET: 1of1
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SITE: 10 MILE DRAIN

DE 3 Remediation and

County: Macomb
Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22
LocationJJJjjj Bon Brae

BOREHOLE LOG

MERA #: 500736

BORING/WELL: SCS-034

Date: May 18, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 8 feet

CONSTRUCTION DESCRIPTION

UITHOLOGY

DEPTH
TYPE
ID.

SAMPLES FIELD RESULTS

GAS
Micro-tip CHROMATOGRAPH

0 8" 20

1]
2 Y

Ground Surface
TOPSOIL

FILL

| __"."] Unsorted sand, clay fifl, gravel and asphalt. J—

CLAY

Clay with sand and gravel and possible silt,
ssible fill, brown to dark gray.
CLAY L

Clay, hard at top, more pliable with depth, dry,
olive to greenish gray

- - - - L

CLAY

Clay, silty with sand and fibrous material
(possible roots), soft, damp to wet, dark gray to
black. /T8

CLAY
Clay, hard, with some silt, dry, dark brown -

o

NO RECOVERY . L

End of Borehole

DATUM: not available

GRD. ELE.: not avaitable
7.0.C.: not applicable
S.W.L.: notavailable

™

S U Ty K R——

SAMPLE LEGEND

LABORATORY RESULTS,

15-2

450 ppb PCB

13,260 ppb PCB

L

LATITUDE: 42 485790521

m' LONGITUDE: -62.895245476
| DATUM: NAD-83 Michigan GeoRef

3k Spcon  Auger  NORTHING: 216703 1 meters

M ‘% EASTING: 755003.9 meters

Geab
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicable
No Recovery

COMPLETION NOTES: Plugged with granular Bentonite

Rack Core Wedtr SHEET: 1 of 1




M Rediion i SITE: 10 MILE DRAIN BORIMG/MWELL: SCS-035

Redewchpment ki
County: Macomb Date: May 18, 2005
Township: St Clare Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Macro-Soll Sampler
Section: 22 Total Depth: 7.5 feet
MERA ¥: 500736 Location: Backyard offJJj Bon Brae
B ﬁ samres | FELD RERLTS
; o] i
cosswucTIoN | OESCAPTION I‘ i ons
| z 1 Wi Sp ‘ CHROMATOGRAPH
A E E ] g e nll w |
Grownd Surtace 0 | LABORATORY RESULTS
_ _ TOPSOL “
=t QAY J
:_ ! . sandy. . wilh grovel, dry. grayish
| —— —\; - > ‘ 1-15 440 ppb PCB
[ QAY - —
!\Wm-ﬁmd“m /!
brown.
 CLAY , f
: desk gray 1o black _ 3
——=———\MORECOVERY f
= : 4-5 . 152 ppb PCB

[
i
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BOREHOLE LOG

£ Remedation
De!.-_?-_ Redevelopment Division

SITE: 10 MILE DRAIN

County: Macomb
Township: St. Clair Shores

BORING/WELL: SCS-036

Date: May 18, 2005
Driller: Robert Bishoff

DATUM: not available

GRD. ELE.: not available
T.0.C.: not applicable
S.W.L.: not available
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicable

COMPLETION NOTES: Plugged with granular Bentonite

Town: T1N Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 12 feet
MERA #: 500736 Location: Backyard of il L.akeshore
SAMPLES FIELD RESULTS
CONSTRUCTION DESCRIPTION
GAS
g E Micro-tip CHROMATOGRAPH
w
5 80 FE | @ | o m,
Ground Surface
0 LAB !
TOPSOIL ORATORY RESULTS!
e —— — 05-1 180 ppb PCB
CLAY - e
Clay, silty, dry, dark brown. / ,
CLAY 1.2 527 ppb PCB
Clay, partially malieable, dry, dark gray with
\gneenish gray patches, pieces of wood present. /|
NO RECOVERY i
CLAY
Clay, with occasional pebbles, dry, greenish
qray. -5
- — = =1 CLAY
| — — | Clay, hard, with some silt and occasional
gravel, dry, brown with gray mottling. B
- - - = I
e o - r
—_— - |
- - - -
- = = |- 10
End of Borehole
-
“Lis
wb—

SAMPLE LEGEND

w _

1

Auger  NORTHING: 218773.2 meters

LATITUDE: 42.485655687
LONGITUDE: -82.89887890
DATUM: NAD-83 Michigan GeoRef

EASTING: 754870.3 meters

Grab 200 Screan
Ne Recovery  RuockCore Wadltr

SHEET: 1 of 1

A ATV Ty
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SITE: 10 MILE DRAIN BORINGANELL: SCS-037
County: Macomb Date: May 19, 2005
Towaship: Si. Clar Shores - 3
BOREHOLE LOG Town: TIN Logged By: lan Habeisen
Range: R13E Drill Method: Macro-Soil Sampler
Section: 22 Total Depth: 12 feet
MERA #: 500736 Location: NE comer of J M Olson parking lot
‘; ;
couswacHoN | | OESCRPTION GAS
‘L Sore-Sp CHROMATOGRAPH
i EE s sl
Ground Surtace
X = 0 LABORATORY RESULTS
- :'-,- = m
‘:‘F\ Sand and gravel smwadately bolow asphall, | |
\ dark beown ©0 black, with ofive 10 black clay /- i' 15-7 1.920 ppb PCB
the sand "3_ [
 — LS )
Al of or cindes -
——— LAY
_ derk grey 10 black
f————— CLAY -
=" Clay. hawd. dry. clive ©0 greenish gray. ' 4-5 920 ppb PCB
== = = aar -5
—_— - — Clay. hasd. with silt and pebbies. dry, trown
i -10
End of Barehole
-15
DATURE: not sveilsbie SAMPLE LEGEND
- ot umws_tums
T.0.C.- not applicable () I-m— LOMGITUDE: -52 890017965
SWL - mot DATURE: NAD-33 Michigan GeoRef
svalehie Greb 308 Bpoen Auger  NORTHING: 219793.0 melers
CASING TYPE: none EASTING: 7
TYPE: none u El > 754775.8 molers
WELL DEPTH: sol applicable
CONPLETION NOTES: Phugged wilh gramuler Bentonlle uoRtcovry RuckCare  Weltr SHEET: 10f 1
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SITE: 10 MILE DRAIN
DE&.’- Redevelopmen Diviion
County: Macomb
Township: St. Clair Shores
Town: TIN

Range: R13E
Section: 22

BOREHOLE LOG

MERA #: 500736

Location: NW comer of J.M. Olson parking lot

BORING/WELL: SCS-038

Date: May 19, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 12 feet

CONSTRUCTION DESCRIPTION

LITHOLOGY

DEPTH

SAMPLES FIELD RESULTS

GAS
Micro-tip CHROMATOGRAFH

0 50 188" =0

Ground Surface
ASPHALT

: FILL |
- | Gravel with black sand or granular asphalf.
CLAY

Clay, hard, dark
CLAY

Clay, pliable, greenish gray with olive mottling. |-

(=]

fo black 3

CLAY

Clay with silt and gravel, hard to friable, dry,
brown with gray mottling.

—_——

f— — = — b

[

I— I

— — - =

10

CLAY

Clay, hard, with some silt and fine pebbles,
pebbles appeared to be layered, dry, brown. r

CLAY

Clay, hard, with some silt and occasional
rave! (not layered), dry, brown

End of Borehole -

GRD. ELE.: not available.
T.0.C.: not applicable

»

DATUM: not available SAMPLE LEGEND

LABORATORY RE SULTSW

93 ppb PCE

LATITUDE: 42.485930491
LONGITUDE: -82.898331662

S.W.L.: notavailable

0

Sortersd DATUM: NAD-83 Michigan GeoRef
Auger NORTHING: 219799.2 meters

% EASTING: 754749.8 meters

: Grab
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicable
Neo Recovtry

COMPLETION NOTES: Plugged with granuiar Bentonite

Ruck Core Waltr SHEET: 1 of 1




b‘g“"‘ . SITE: 10 MILE DRAIN BORING/WELL: SCS-039
Rndevcapment Bbin

County: Macomb Date: May 19, 2005
Township: St Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Maco-Sodl Sampler
Section: 22 Total Depth: 5.5 feet
MERA #: 500736 Location: [} Harper Avenve
) Y T T
\ : SANPLES j FELD RESLTS
| N
i Woese CHROMATOGRAPH
g E - [ ] .r 20 ‘
0 LABORATORY RESULTS
/- | i
?‘J
_ “;
— aar !
- Z:::j aquhﬂ:mn Complete -5 5-55 non-defect

- 10

- 15

DATUN: not svgliabie SAMPLE LEGEND

GRO. ELE : not svallable LATITUDE: 42 485582200

0.0 mot ".“ n; m] mmmm—:eoaa
:::e-:we—- Ceb 3w Smcen  Ampr  NORTHING: 219768.5 melers
SCREEN TYPE: aone g g EASTING: 754664.7 melers
WELL DEPTH: mot applicatle
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BOREHOLE LOG

MERA #: 500736

D Eal m't”bivision

SITE: 10 MiLE DRAIN

County: Macomb
Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22
Location: |l Harper Avenue

Date: May 19, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 12 feet

BORINGWELL: SCS-040

CONSTRUCTION

UTHOLOGY

DESCRIPTION

SAMPLES

FIELD RESWLTS

GAS

Micro-tip CHROMATOGRAPH

0501“"'200
B i il Bt

Ground Surface

TOPSOIL

CLAY

Clay, hard, with some silt, occasional gravel,
dry, brown with gray mottling.

CLAY
Clay, hard, dry, greenish gray.

CLAY
Clay, dry, dark greenish gray to black.
NO RECOVERY

CLAY
Clay, moist to wet,_greenish gray.
SAND

Sand, fine to medium grained, saturated,
reenish gray

NO RECOVERY.

CLAY )
Clay, soft, wet, greenish gray.

3-36

5-6

SAND
Sand, fine to medium grained, wet, greenish

CLAY
Clay, bard, with some silt, dry, brown

NO RECOVERY

DATUM: not available
GRD. ELE.: not available
T.0.C.: not applicable
S.W.L.: notavailable
CASING TYPE: none
SCREEN TYPE: none
WELL DEPTH: not applicable

COMPLETION NOTES: Plugged with granular Bentonite

End of Borehole

J 9-9.5
\

SAMPLE LEGEND
Crab 3p& Beooh ’ﬁ:;'r‘
Ne Ricovery  Rock Corc

Weltr

LABORATORY RESULTS

45 ppb PCB

' non-detec!.

157 ppb PCB

LATITUDE: 42.486400076
LONGITUDE: -82.899024503
DATUM: NAD-83 Michigan GeoRef
NORTHING: 219849.3 meters
EASTING: 754691.0 meters

SHEET: 10f 1
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De Reintion i SITE: 10 MILE DRAIN BORING/WELL: SCS-041
=t lndevelpuent Vot
County: Macomb Date: May 20, 2005
Township: St Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Maco-Soill Sampler
Section: 22 Total Depih: 12 feet
MERA #: 500736 Location: East side of ] Harper Avenve
CONSTRUCTION OESCRFNIOMN GAS
E WoreSp { CHROMATOGRAPH
-
2 F o _emdl o |
— ° [ onomresus
T \Ce ooy, :
:'-'..:'.' L -
WO RECOVERY ﬁ‘
|
NO RECOVERY |
. |
r
oI~ sAND [
el - o ates ‘ ud 45 5.878 ppb PCB
t_“——‘ﬂ sampling kbe on 1op of sol  Water sample /']- !
—_— e off weater. E . i_ 1600 ppbPCE
- = |l : 1
— \Cnl-d.mi-etm-mm i 'd
") ;1
- — — QAY -10 '
""" Cisy. hard. witr some ikt and occasionsl
| e ——— mm.m | u
— —— -.T .
| — !
End of Borehole
-5
|
| )
DATURE: not svelistie SAMPLE LEGEND
- umu:e:fzmmns
7.0.C.: not applicable n m m LONGITUDE -
-t DATURE NAD-83 Michigan GeoRel
SWL- “:. Greb 3p8 Sp0an Auger  NORTHING: 219880 3 melers
CASING TYPE- aone l u % EASTING: 7546027 meters
WELL DEPTH: not spplicable
COMPLETION NOTES: Plugged with granuler Bentonite Usltewsy RockCare  Weler SHEET: 10f 1
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D % fenedittionand
L peeveipment Division
County: Macomb
BOREHOLE LOG Town: TN
Range: R13E

Section: 22
MERA #: 500736

SITE: 10 MILE DRAIN

Township: St. Clair Shores

Location JJJij Harper Avenue

BORING/WELL: SCS-042

Date: May 24, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 7 feet )

CONSTRUCTION

LITHOLOGY

DESCRIPTION

SAMPLES FIELD RESULTS

GAS -
Micro-tip CHROMATOGRAPH

DEPTH
TYPE
ID.

Ground Surface

LABORATORY RESULTS

o

TOPSOIL

—_——— =

CLAY

Clay, hard, with some silt, occasional gravel,
dry, brown.

CLAY

some black patches.

Clay, hard to firm, damp, greenish gray with

CLAY

Clay, damp and sticky at 4 feet, greenish gray.

564 ppb PCB

NO RECOVERY

Resistance encountered at 7 feet.

DATUM: not available
GRD. ELE.: not available

T.0.C.: not applicable

S.W.L.: not available

CASING TYPE: none

SCREEN TYPE: none

WELL DEPTH: not applicable

COMPLETION NOTES: Piugged with granular Bentonite

End of Borehole

. ::;-4

SAMPLE LEGEND

LATITUDE: 42.485859594

"

m II’ LONGITUDE: -82.899287539
DATUM: NAD-83 Michigan GeoRef

Grab  3am Spoon Auger  NORTHING: 218788.5 meters
I u EASTING: 754671.6 meters
No Recovéry  Rock Core Waeitr SHEET: 10f1
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DEQ*.'& SITE: 10 MILE DRAIN BORING/WELL: SCS-043

County: Macomb Date: May 24, 2005
Township: St Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: tan Habeisen
Range: R13E Drill Method: Geoprobe Macro-Sol Sampler
Section: 22 Total Depth: 16 foot
MERA #: 500736 Location: SW comer of Bon Brae and Harper Avenue
! j :
CORSUCTION ;} OESCRIPTION ’ GAS
! L 2 F s Lendm,
0 ‘ LABORATORY RESULTS|
. CLAY .
A !
—_ Ciny. hard, with some sit and gravel, dry. K ‘s 63 ppbPCB
m——="\aav ‘- =
= = desk 0 bisck. f
m— QLAY

—"=———" Clpy with some sil and occasional pebbles and
- --.' lenses of sandy ciay. dry 10 mosst. brown

- = T = QAY e
— = — — Clay. hard, some sk and gravel dry. grayish
—_  teown

-10

= brown m 12-13 39 ppb PCB

- = = = QAAay -
- — — —  Clmy with some sit and gravel. dy. grayish
— Deown.

- — T — QAY
— ~ — = QCoy. herd, with some sit and gravel, dry. gray. -15
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D | W) . “. - SITE: 10 MILE DRAIN
~=mSa indevelopment Division
County: Macomb *
Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22

BOREHOLE LOG

MERA #: 500736

Location: NW comer offilij Harper Avenue

BORING/WELL: SCS-044

Date: May 24, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION DESCRIPTION

LUITHOLOGY

SAMPLES FIELD RESULTS

GAS
Micro-tip CHROMATOGRAPH

0 508" a0

DEPTH
TYPE
iD.

SEVISESEVETRVRCE-E" RORY - RURINY

Ground Surface

TOPSOIL

0 LABORATORY RESULTS

- - = CLAY

dry, brown with gray to ofive mottling.

Clay, hard, some sitt and occasional gravel,

- — — =1 CLAY
Clay, silty, dark

2-7 non-detec!

NO RECOVERY

— — — 7] CLAY

mottiing.

—_— e - ]

Clay, hard, some silt, dry, brown with gray

— — — =1 CLAY
Clay, dry to dam
NO RECOVERY

with brown mottiing.

=—— ClAY
Clay, hard, some silt and gravel and
occasional sand, dry, brown.

10

=== cuav ‘
Clay, silty, moist & ray.
CLAY

R

brown to grayish brown.

-_—— — -

Clay, hard, with some silt and pebbles, dry,

11-12 : non-detect

15 2.6} - foo. - non-detect

#nd of Borehole

DATUM: not available
GRD. ELE.: not available
T.0.C.: not applicable
S.W.L.: not available
CASING TYPE: none

SCREEN TYPE: none L.-,fl g EASTING: 754757.9 meters
WELL DEPTH: not applicable .
COMPLETION NOYES: Piugged with granular Bantonite WoRecovery  Ruck Care Waitr SHEET: 1 of 1

=

SAMPLE LEGEND

LATITUDE: 42.487146266

E LONGITUDE: -82.898415441
DATUM: NAD-83 Michigan GeoRef

Scran
NORTHING: 219933.9 meters
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SITE: 10 MILE DRAIN

mmngunmm

County: Macomb Date: May 24, 2005
Township: St Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: fan Habeisen
Range: R13E Drill Method: Macro-Soi Sampler
Section: 22 Total Depth: 15 feet
MERA #: 500736 Location: West side of JJJJJHarper Avenue
H r i FELD RESILTS
o |
CONSTRUCTION h i DESCRIPTION ‘ ' GAS
| g ! £ | J icroSp CHROBATOGRAPH
- 2 F | o el m,
| _Ground Sufece ;
E\ 0 ' LABORATORY RESULTS
‘ QLAY ‘
T~ _— _— | Cuey. herd. some sit and gravel. dry. grayish
—————— aav - 15-28 non-detect
[ Cuwy.dry. oive gy 1o bleck. ‘
=== aar '
t — = = Cloy. hard, wih some sit and gravel, dry,
trown with gray moliling -5
MO RECOVERY
— — = = aav
T~ — — Cly. hard. some sit and pebbles. dry. brown. 8- non-detect
-—— -10
MO RECOVERY
— — = = aAY
— = — — Cioy. hard. some sit and pabbies. dry, brown.
== aar
T _ — Cisy, hard. wilh some sit and pebbles, dry. AJ e non-defect
brown. -15 L=
End of Borehole
DATURE: ndl sweilable SAMPLE LEGEND
ORD. ELE - et uimne.c.?_mwso
7.0.C. aot spelicable F, m LONGITUDE: -82 898510752
S.W.L - not svelisbi DATUS: NAD-83 Michigen GeoRef
CASING TYPE: none Ceb  3pmSsesn  Aumer  NORTHING: 219008.2 meters
SCREEN TYPE: none U g EASTING: 754731.0 meters
WELL DEPTH: not sppiicable
Boltemty ReckCare  Weltr SHEET: 1 of 1
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De X teoedalinand SITE: 10 MILE DRAIN
BT, podeeopment Divisin

County: Macomb
Township: St. Clair Shores

‘BORING/WELL: SCS-046

Date: May 25, 2005
Driller: Robert Bishoff

concrete or hardpan. Probed with steef rod and |-
entire comer seems underiain by resisitant /
teriat.

End of Borehole

BOREHOLE LOG Town: TIN Logged By: lan Halbeisen
Range: R13E Drill Method: Geoprobe Macro-Soil Sampler
Section: 22 Total Depth: 1 foot
MERA #: 500736 Location: NW corner of Bon Brae and Harper Avenue
SAMPLES FIELD RESULTS
CONSTRUCTION DESCRIPTION GAS
g E " Micro-tip CHROMATOGRAPH
§ B E [ g | o nf a0
Ground Surface =
TOPSOIL 0 ) LABORATORY RESULTS
Resistance encountered at 1 foot. Reacts like o o Not analyzed

CASING TYPE: none

: 3
zmngmm : AMPL,E, LEGEND LATITUDE: 42.487029568
T.0.C.: not applicable H [I] _ LONGITUDE: -82.898854747
S.W.L.: not available Serensl DATUM: NAD-83 Michigan GeoRef
Grab  3eSpoon  Auger NORTHING: 219919.6 meters

SCREEN TYPE: none

'_E' EASTING: 754702.3 meters

WELL DEPTH: not applicable
COMPLETION NOTES: Plugged with granular Bentonite

No Recovery  Rock Core Weltr

SHEET: 1 of1




D‘Q“‘ . SITE: 10 MILE DRAIN BORINGAWELL: SCS-047
Redevelopment Sinivion

' County: Macomb Date: May 25, 2005
T 2 Clair Shores Driller: Robert Bishoff
) BOREHOLE LOG  '"oae: St Logged By- 1o Hatesen
» Ramge: R13E Drill Mefiod: Geoprobe Macro-Sod Sampler
: Section: 22 Total Depth: 16 feet
] MERA #: 500736 Location: [ Harper Avenve
; | ( —— J FELDRESILTS
i |
) COMSTRUCTION | OESCRPTION ‘ as
! 3 Scretp CHROBATOGRAPH
k¢ : s m ol
) | 3 g OB 2
3 Crow) Sustace o ( LABORATORY RESULTS
T T T 7 aay ;
“. — — — < Cloy. wih sk &ry. brown ©» dark grayish / ‘ 2
brown. O-nmuhuﬂmd i
W = — — — | \1foot r
T — - 4 aar ’
— — — = brown with gsay brown molling Lense of
I | sandyclay 331034 feat
N NO RECOVERY
' - ,
Y ‘-.———.‘ some silk and brown. "'.,_
' =——==l\aar °
) = 0 grayish brown
= QAY ,
y —S———"1 Clsy with some sit and gravel and sand. oy,
=—"=""_ trown R
) ‘ | w0 Recovexy :
' == — 5 aavr
* — — — = | Ciey, heed, some sit and grawvel, dry. brown 0

_— gayish brosm. Lense of sand, sl and gravel
— — = = #1070 108feect Lense meterial is dark
»  Qrey % biack.

- - == -10

— e = - @10-1"5 non-detect

CLAY
Clay. semi-plable. dry 10 moist, gray 10 grayish
beown.

CLAY
oey.

—15 - . .-
m15-1c“ non-defect

End of Bovehole

DATURE nel svailabie SAMPLE LEGEND !
GRD. £LE - mot pvalable LATITUDE: 42 485075936
T.0.C.: nct applicable ﬁ m ;:nmwe:m
: S.W.L: aotsveileble TUBE: NAD-83 Michigan GeoRet
’ o Greb  3pm Bpomn Aspr  MORTHING: 219701.3 meters
SCREEN TYPE: none U @ EASTING: 754670.5 meters
WELL DEPTIH: not sppiicable

CONPLETION NOTES: Phgged with gramuar Bentonile Sefemwey RockCare  Waltr SHEET: 1 of 4
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DE% Remedationand SITE: 10 MILE DRAIN
~=mCa Redevelopment Division
County: Macomb

Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22

BOREHOLE LOG

MERA #: 500736

Location: SE corner of Harper and Lakeland

BORING/WELL: SCS-048

Date: May 25, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION DESCRIPTION

UTHOLOGY

SAMPLES

FIELD RESULTS

DE
TYPE

GAS
Micro-tip CHROMATOGRAPH

:
53
g

Ground Surface

TOPSOIL

CLAY

Clay, silty, hard, dry, grayish brown to gray.
Sandy at 0.9 foot and gravelly at 1.3 t0 1.4 feet.

-_— o — =

CLAY

CLAY

Clay, hard, with some silt and gravel, dry,
brown with gray mottling.

NO RECOVERY

CLAY

Clay, hard, some silt and gravel, dry, brown
with gray mottling.

CLAY
——— _\Clay, soft, gray.
CLAY

grayish brown.

- Clay, soft to firm, silty at 2.4 to 2.6 feet, gray to/
brown. -

Clay, hard, some silt and gravel, dry, brownto -

10

LABORATORY RESULTS

non-detect

CLAY
Clay, gray.

15

L

15-16' non-detect

End of Borehole

DATUM: not avallable

GRD. ELE.: not available
T.0.C.: not applicable

"

SAMPLE LEGEND

]

S.W.L.: not available
CASING TYPE: none

Grab

3p8 Bpoon

LATITUDE: 42.485499528

LONGITUDE: -82.899108707
Terenss DATUM: NAD-83 Michigan GeoRef
Auger  NORTHING: 219749.0 meters

SCREEN TYPE: none
WELL DEPTH: not applicable

g EASTING: 754687.7 meters

COMPLETION NOTES: Plugged with granular Bentonite

No Recovery  Reck Core

Wedlt r

SHEET: 10f 1
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Sempdalios i .
SITE: 10 MILE DRAIN BORINGMWELL: SCS-049
Cownty: Macomb Date: May 25, 2005
Tovwnship: St Clair Shores Driller: Robert Bishoff
BOREHOLE LOG Town: TIN Logged By: lan Habeisen
Raage: R13E Drill Method: Macro-Soill Sampler
Section: 22 Total Depth: 16 feet
MERA ¥: 500736 Location: NE comer of Harper and Bon Brae
j SAMPLES FELD RESIALTS
]
g z Micre Sp CHROBATOGRAPH
£ 8 s e mBm
Ground -0 LABORATORY RESULTS
Loasmy topsod and gravelly sand 8
CLAY m— 1-7 49,600 ppb PCB
— = = = aav ,
\Clay, hard, some silt and gravel, dry, brown
NO RECOVERY
——— CLAY 0
A=\ Cley, dork gy /! | 5 non-detect
} — ' saND -5 fJJ
__——\‘ el dowm hole ‘ .
. CLAY -
brown with dwt
NO RECOVERY
— — — — CaAv
— — — — Clay. hard. some st and gravel. dry. brown
- —=—- -10
= m 12-13 1395 o PR
——=————— Cloyey sRa slty cloy. soft and scky. wel, .
———— geenshow.
— = — - aAY
— — — — Clay.herd some silt and gravel dry, brown.  _ 45
. CLAY
End of Bosehole N
OATUS: met svelebls SAMPLE LEGEND
GRD. ELE - not svalable LATITUDE: 42 436567056
T.0.C.: mot sppicable ™ m LONGITUDE: -22 896547907
SWL - ot < DATUR: NAD-83 Michigan GeoRef
svellable Ceb  3p03peen AP MORTHING: 219809.2 meters
CASSNG TYPE: none
SCREEM TYPE: none U [-%-l EASTING: 754729.4 meters
WELL DEPTIH: not applicable
COMPLETION NOTES: Plugged with gransier Bentonile SeMevty RuckCee  Welir SHEET: 1 of 1
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SITE: 10 MILE DRAIN

£5% hepvdition and
DE!g. Redevelopment Divsion
County: Macomb

Township: St. Clair Shores
Town: TIN
Range: R13E
Section: 22

BOREHOLE LOG

MERA #: 500736

Location: West side offjJj Harper Avenue

BORING/WELL: SCS-050

Date: May 25, 2005
Driller: Robert Bishoff
Logged By: lan Halbeisen
Drill Method: Geoprobe Macro-Soil Sampler
Total Depth: 16 feet

CONSTRUCTION DESCRIPTION

UTHOLOGY
OEPTH

SAMPLES FIELD RESULTS

GAS
Micro-tip CHROMATOGRAPH

0 %5 1“"‘ 200

it B 1 n

TYPE
1D

Ground Surface °
ASPHALT, CONCRETE and GRAVEL

= — — = CLAY r
Chay, silty,semi-soft, dry, dark gray to black.

CLAY =
Clay, semi-soft, dry, olive to greenish gray.

— — — 1 CLAY

Clay, hard, with some silt and gravel, dry,
brown with greenish gray mottling.

~ ~ — ~I\NORECOVERY /|

— T T T | cLaY L5

— — — — Clay, hard, some silt and occasional gravel,
dry, brown.

CLAY
Clay, sandy with gravel, dry, grayish brown to A~
brown.

=== CLAY 10
s _| Clay, some sand and silt and occasional, dry
with a lithe water bleeding at 9.8 {0 10 feet,

- - brown.

LABORATORY RESULTS

1-2 non-detect

— CLAY .

——— —\Clay, sandy and silty, water saturated, brown.
CLAY r
Clay, hard, with some silt and occasional
— — - -4 gravel dry, brown.

NO RECOVERY
Sampler blocked by rock. 13

End of Borehole

DATUM: not avafiable
GRD. ELE.: not available
T.0.C.: not applicable w

SAMPLE LEGEND

12-13

530 ppb PCB

LATITUDE: 42.486614633

S.W.L.: notavailable
CASING TYPE: none

Grab

m m LONGITUDE: -82.899419189
Sereercl DATUM: NAD-83 Michigan GeoRef
3pR Spoon Auger  NORTHING: 219871.9 meters

SCREEN TYPE: none

u g EASTING: 754657.7 meters

WELL DEPTH: not applicable

COMPLETION NOTES: Plugged with granular Bentonite Ve Recovery

Rock Core Wailt r

SHEET: 10f 1




Semerfstin i SITE: 10 MILE DRAIN BORINGAVELL: SCS-051

County: Macomb Date: May 26, 2005
' BOREHOLE LOG "™ Towh Tan . onores Logged By: fan tiaeteen
Range: R13E Drill Method: Geoprobe Macro-Sol Sampler
Section: 22 Total Depth: 16 feet
MERA ¥: 500736 tocasion: NW of [il] Harper Avenve

-

J

Ground Surface 0 ] LABORATORY RESUL

LAY
Cley. dry. gy 10 greenish gray. - 15-25 | non-detect

D T W W
§
L
§

non-defect
—_ — = = ' Clay. hard. some sik and grpvel, dry, brown m 2.3 non-detect
e brown, with lerse of bleck sand or st -
- — — - M1230125foet
—_——— - -15
! End of Borehole
‘ _ |
DATUSE act sveilable SAMPLE LEGEND
GRD. ELE - act available LATITUDE: 42456827097
T.0.C.: act applicable H! m :g] LONGITUDE: -52 808352007
SWLL - not DATUM: NAD-83 Michigan GeoRef
CASING TYPE: none Geb  Mmmesm gy NORTHING: 2190957 melers
j SCREEN TYPE: U @ EASTING: 754062 2 melers
WEELL DEPTH: not appiicable
oo Reswtry Ruck Care Weltr SHEET: 10f 1

. COMPLETION NOTES: Pigged wih gramisr Bentonlie
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09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-001.bar

USEPA

LOG OF BORING SCS-001

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/17/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller : U.S.EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
2
Q £ =
Depth I o a
in |81 % DESCRIPTION g d REMARKS
feet | @ | & @ o :
o ) (7] o
0
i SAND: Light brown.
.1
1 -t
i
-
2-]
{sp|: 0.4
37
47
i SAND: Clayey, Light brown and grey.
5 /
67
Isc 459 0.5
]
8]
9 :
] / CLAY: Sandy, Light brown and grey, Trace gravels, wet.
]
10-]
lcL / 9-12 0.4
1] /
- SAND: Clayey, Light brown.
12135 0.9
E.0.B. @ 13.5 feet bgs
Work Area = 0.4 ppm
15—
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USEPA

LOG OF BORING SCS-002

(Page 1 of 1)

( ;

09-08-2005 _ k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-002.bor

Ten Mile Drain #2 Site . Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/17/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
: Dritler :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
>
2
©
c
[11]
o Z £
Depth T 2z a
in 8% DESCRIPTION g o REMARKS
feet 0| @ o
510 74] o
0
] / CLAY: Trace gravels, Sandy, Light grey and brown.
1 -% ?
) Jc / 0.0
V 2] /
I
3 CLAY: Sandy, Trace gravels, Light grey and brown.
4 %
9 CL / 0.6
5] %
6 f
;1 SAND: Ciayey, Trace gravels, Light brown and grey.
7
3 6-9 0.5
8]
o]
] SAND: Clayey, Trace gravels, Light brown and grey.
10
B 0.5
11
12 ' -
3 r CLAY: Trace gravels, Light grey.
13-
Jjc / 1215 0.1
14 /
]
15 /
]
] E.OB. @ 15 feet bgs
16—-1 Work Area = 0.4 ppm
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09-08-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-003.bor

USEPA LOG OF BORING SCS-003
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/17/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Dritler 1 US. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
2
S < =
Depth T o g
n B S DESCRIPTION e = REMARKS
feet 0| x @ (o]
o 3 BN (7)) o
] 7% SAND: Clayey, Light brown.
=
] 0-3 0.2 Work Area = 0.2 ppm
27
, ]
N . Clayey, Light grey.
47
] 3-6' 0.1
57
67 .
1 : Clayey, Trace gravels, Light brown and grey.
7]
] 6-9 0.0
8
9
j . Clayey, Light grey and brown, wet.
10
Ny 9-12' 0.1
11
12
1 : Clayey, Light grey and brown, wet.
13
] 12-15' 0.2
14
15
] E.O.B. @ 15 feetbgs
16-]
17
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09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-004.bor

USEPA LOG OF BORING SCS-004
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date 1 05/17/2005
W.0.#20083.066.001.0010 Drilling Méthod : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
™
c
2
Q c Tt
Depth T o a
in 18 3 DESCRIPTION a = REMARKS
feet | @ © o
5|0 7] o
0 ;
] 1 SAND: Light brown, Clayey, Light grey.
1]
] 0.0 Work Area = 0.0 ppm
27
3] 4
] ] SAND: Light brown, Clayey, Light grey.
4]
5
6] 4
J ‘] SAND: Light brown, Wet, Clayey, Light grey.
7]
] 6-9' 0.0
87
-
9 ] 7
] "] SAND: Wet, Clay at 11'6", Light grey.
10
] 912 0.9 Work Area = 0.2 ppm
11
12 '
] CLAY: Light grey.
13-
] 0.5
14—
15—
3 E.O.B. @ 15 feet bgs
16-]
17
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09-09-2005  k:\20083066.001 Ten Mile Drain\Boring Logswsww-vuu.vor

USEPA LOG OF BORING SCS-005
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/17/2005
W.0.#20083.066.001.0010 Drilling Method : Gegprobe
Drilter :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
g
2
©
c
e
[&] £ _
Depth I o g_
n 18| % DESCRIPTION e < REMARKS
feet | @ X ] Q
S|l O » o
0 .
1 // CLAY: Light brown, Sandy.
= y
JoL / 0.2
2'1: /
h 1 SAND: Light brown.
o
j 3-6 0.0 Work Area = 0.0 ppm
57
6
;1 SAND: Light brown.
7
] 6-9' 0.1
8]
9] i -
] 4 SAND: Light brown.
10
] 9-12' 0.0
11
12
h | SAND: Light brown.
13—3
1 12'-18 0.0
14
]
]
15
16j E.O.B. @ 15 feetbgs

-
~
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09-09-2005 k:\20083066.001 Ten Mile Drain\Boring 1.ogs\SCS-008.bor

_(a

USEPA LOG OF BORING SCS-006
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/17/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S.EPA
Logger : Keith Lesniak/U.S. EPA
3
2
®
e
2
Q E 3
Depth T P 8‘
in B % DESCRIPTION g = REMARKS
feet w| o © o
510 0 o
0
] / CLAY: Light grey.
] /
1 ] /
JcL / 0-3 0.0
27]
] ‘| SAND: Light grey/brown, Clayey.
4]
1sc 3-6' 0.0
57
4
-4
6
] 1 SAND: Light grey/brown, Clayey, Trace gravels.
7 :
1sc 6'-9' 0.0 Work Area = 0.0 ppm
8
g 7 LS .-
i // CLAY: Light grey.
1 U
10 /
lca ' g-12' 0.0
1] / |
127
] E.0.B. @ 12 feet bgs
13
14—
15
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09-00-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-007 bor

USEPA

LOG OF BORING SCS-007

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/18/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
g '
[
o E T
Depth T @ &
n 18] % DESCRIPTION g = REMARKS
feet 784 @ (=]
(O w a
0 7
] SAND: Light brown.
1 —
]
- 0'-3' 0.0 Work Area = 0.0 ppm
27]
3
SAND: Light brown/tan, medium grained.
4
] 3-6' 0.0
57
6 e
B CLAY: Light grey to Dark brown, Firm, Gravel inclusions.
;] %
1 cL / 6-9 0.0
B ?
TV
] / CLAY: Light grey to Dark brown.
107 ?
Jjo é _ 9-12 0.0
1] /
l /
12
] EOB. @ 12 feet bgs
137
14-]
]
15
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USEPA LOG OF BORING SCS-008
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/18/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Drilter : U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
e
2
o e 3
Depth o o o
n 183]% DESCRIPTION g = REMARKS
f = £ Py
eet w © =
210 7] o
0 -
] SAND: Brown/tan.
N B b
N -4
U ] 0-3' 0.0
2._.
3
] CLAY: Dark brown/tan, Sandy, Trace small gravels.
4] /‘
JcL ? 36 0.0
5 /
-1 6 //
Y j CLAY: Dark brown, Trace gravels.
1 M
7—
g ] /
3 JCL 6-9 0.0
<
b 4
a| 8-
2] .
s 4
2 4
S 4
g
o
® 4
s 4
é - E.O.B. @ 9 feet bgs
é_ 10__
w
2
g -
= 4
2l 114
8
S
e
8
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09-09-2005 k:20083066.001 Ten Mile Drain\Boring Logs\SCS-009.bor

USEPA

LOG OF BORING SCS-009

(Page 1 0f 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/18/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
Q
©
c .
°
(6] < E
Depth T @ 8
in a3 % DESCRIPTION g - REMARKS
feet [D] [ o
o210 (7)) o
0
i CLAY: Dark brown, Sandy.
1 7] /
JcL 0-3 0.0 Work Area = 0.0 ppm
2] /
3
] CLAY: Dark grey.
47
Jc / 3-6' 0.0
5-_ /
] /
6
. / CLAY: Light and dark brown/grey.
7] /
Jc 6'-9 0.0
8]
. /
o] /]
i L
3 / CLAY: Grey.
10 ?
Jc 9-12' 0.0
7] /
I .
R E.OB. @ 12 feet bgs
13 7
14 ]

-
3]

1)
#
4
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09-09-2005 k:\20083086.001 Ten Mile Drain\Boring Logs\SCS-010.bor

('1.

USEPA LOG OF BORING SCS-010
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/18/2005
W.0.#20083.066.001.0010 Drifling Method : Geoprobe
Driller 1 US. EPA
Logger : Keith Lesniak/U.S. EPA
ig.
2
®
c
2
Q = €
Depth T ° a
in | & % DESCRIPTION g = REMARKS
feet 191 S ® o
TV
] CLAY: Light brown/grey sand top 6", Light
] brown/brown/dark brown clay from 0.5 to 3'.
1 M
—: CL ? 0-3 0.0 Work Area = 0.0 ppm
2]
] /
s /
TV
3 / CLAY: Light brown/brown/dark brown, Trace gravels.
4 &
e / 0.0
5] /
-
6
E.O.B. @ 6 feet bgs
7

Lo oo b s bpg gt aa

[>-]
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09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-011.bor

USEPA LOG OF BORING SCS-011
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/18/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe .
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
2
Q = —_
Depth I © g
in 3 % DESCRIPTION g & REMARKS
feet 72} S (=]
o1 O (7] o
0 -
] SAND: Brown.
1 —
i 0.0
2 g
3
) // CLAY: Grey/brown.
4 /
Jcu ? 0.0
51 / .
6 A
] % CLAY: Grey/brown.
7 /
: CL ? Work Area = 0.0 ppm
8 /
9
] E.0.B. @ 9 feet bgs
10
11—




USEPA LOG OF BORING SCS-012
(Page 1 of 1)

3
Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
4 St Clair Shores, Michigan Date : 05/18/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
3 Driller :US.EPA
3 Logger : Keith Lesniak/U.S. EPA
3
) ]
©
? z
3]
2 —
§ Depth E §
- in | & DESCRIPTION 3 =~ REMARKS
i feet [} © o
. o n o
? 0

CLAY:

.0
e

MO [eraptic

-
N
|

I T |

| %
w

CLAY:

CL

[3,)
I‘LIIJLII;I

f |

CLAY: Brown/grey.

CL 6-9' 00

-
ST RS T N T AT TAT S B W BT O

[

COEL . UL uUUL L

(R T W

E.0.B. @ 9 feet bgs

- .
o
|

[y
-
lilllJlLl

09-09-2005  k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-012.bor
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09-09-2005 k:\20083068.001 Ten Mile Drain\Boring Logs\SCS-013.bor

USEPA

LOG OF BORING SCS-013

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/18/2005
W.0#20083.066.001.0010 Drilling Method : Geoprobe
. Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
2
Q
Q E €
Depth ) T ° 5
n 18l DESCRIPTION g s REMARKS
feet g & (‘B g
0
] SAND: Brown/Tan.
1]
] 0'-3' 0.0 Work Area = 0.0 ppm
27
5
7 SAND: Brown.
4
] 3.6 0.0
]
6 - -
3 CLAY: Brown, Sandy.
]
A U
JlcL / 6-9' 0.0
8 /
o]
] SAND: Brown, Wet.
10 ?
. g-12' 0.0
11
12 / :
3 CLAY: Grey.
13 /
Jci / 0.0
14 %
.
15
] E.OB. @ 15 feet bgs
16—
]
17—

-
oo
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USEPA

LOG OF BORING SCS-014

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan
W.0.#20083.066.001.0010

Location

Date

Drilling Method
Driller

Logger

: St Clair Shores, Ml

: 05/18/2005

: Geoprobe

1 U.S. EPA

: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

UsCs

GRAPHIC

DESCRIPTION

Sample Interval (feet)

PID (ppm)

REMARKS

( :

09-09-2005 k:\20083066.001 Tan Mite Drain\Boring Logs\SCS-014.bor
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CLAY: Grey, Wet.
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Sand and Clay interface
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USEPA LOG OF BORING SCS-015
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
o
2
©
c
o
S 2 =
Depth T o .
in | 81% DESCRIPTION g £ REMARKS
f % £ Qo
eet [2] . © =
Sl0O (7] a
0 E
JAR FILL: Topsoil, Sand.
] CLAY: Grey/ Dark brown.
17
'E / 0.0 Work Area = 0.0 ppm
Joo ’
2] /
3] V/
1 CLAY: Grey/Dark brown.
4 /
JeoL / 3-6 0.0
5 /
. 4
E.OB. @ 6 feet bgs
7
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USEPA LOG OF BORING SCS-016
}
“";3 (Page 1 of 1)
7 Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
i St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
D Driller :U.S. EPA
E@ Logger : Keith Lesniak/U.S. EPA
?
-2
™
™ 2
i}
™ 1 £ T
Depth { o a
) in | 8 < DESCRIPTION g < REMARKS
_ feet | @ ® o
bos 38 BNV (77} a
> [
""} TAR FILL: Topsoil. Work Area = 0.0 ppm
™ CLAY: Grey, Trace gravels.

NN

4 0-3 0.0
2 oL
R
5 ]
%\3 3 7
T / CLAY: Grey, Trace gravels.
. ) -i /
:,5 1oL 0.0
) ]
5
I ]
R
- “ ] / CLAY: Grey, Trace gravels.
7 1oL ¢ 78 0.0
8 /

E.O.B. @ 9 feet bgs
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‘ USEPA LOG OF BORING SCS-017
Y
7 (Page 1 of 1)
Wt} Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
™ St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
D Logger : Keith Lesniak/U.S. EPA
" 5
' 3
™ s
2
" (&} kS 0
“3 Depth T o o
) n |81 % DESCRIPTION g = REMARKS
. feet 0| © o
5|0 7] [
™
j 0
- J1AR FILL: Topsoil.
“m ] CLAY: Light brown/Grey, Mottled, 6" topsaoil inclusion.
_i 1 — .
. -
3 i / 1-3 0.0
~ Ja »
) 2]
-, :
. 1 -
,,\ 3

/ CLAY: Brown/Grey, Trace gravels.

.

EY

.
IIllIIIlllllII

CL

N

[$)]

5'-6' 0.0

o1}

CLAY: Brown/Grey, Trace gravels.

NN\

JcL

) 8]
s 9 ,
L I ] / CLAY: Brown/Grey, Trace gravels.
i ] /
P —é . CL /
<& 8 1
.% i
B S i
] 4
@ ﬁ 12 ]
R 4
‘j& § ] E.OB. @ 12 feet bgs
. g 13
S ]
2 ]
S ]
Toef 147
S ]
8. 4
3 ]

15
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USEPA LOG OF BORING SCS-018
(Page 1 of 1)
Ten Mile Drain #2 Site Location . St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan ) Date : 05119/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
2
k7]
Q c €
Depth I o a
n | 8| % DESCRIPTION a e REMARKS
feet [ @] @ © o
510 (7 a
0 - -
] FILL: Topsoil, Light brown.
JAR 0.0 Work Area = 0.0 ppm
1]
3 CLAY: Light brown, Grades into Dark brown/Light brown
7 mottled clay.
29 cL 0.0
N7
3] //
] / CLAY: Dark brown/Light brown, Mottled, Sandy clay layer
] / at 3.5".
4 %
{al/
-
5 /
- % 5.6' 0.0
-
6
1 E.O.B. @6 feetbgs
7]
]
]

]
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USEPA LOG OF BORING SCS-019
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, M| Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method . Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
o
O e t
Depth T @ s
n |81 % DESCRIPTION g £ REMARKS
feet 0] o © o
S| 0O 7)) o
0
] | SAND: Dark.
4 ) Work Area = 0.0 ppm
1 )
] CLAY: Dark grey/Light brown.
]
2] 1-3 0.0
3
1 SAND: Brown.
4 ' -
] ; CLAY: Brown/Grey.
1 / _ 36 0.0
5-CL ? .
N I
§ / CLAY: Grey from 6-8', Brown from 8-9.
4 6-7 0.0
77
1o [/
8 %
i // 8-9' 0.0
9
i // CLAY: Brown.
103 ? g-11" 0.0
lcL /
11 ?
12
i EOB. @ 12 feetbgs
13
14J
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W o e

USEPA LOG OF BORING SCS-020
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :US. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
2
2
o c 3
Depth T o a
n | 8| % DESCRIPTION 2 = REMARKS
feet | O | € © o
>l 0 7] o
0
] SAND: Backfill above pipe, Light to dark brown.
.
: 0-3 0.0 Work Area = 0.0 ppm
2_
.
3
] SAND: Dark stained at 4', Light brown from 5'-6'.
4—
| 3.6 0.0
5_
6
] SAND: Light brown, wet.
-
7_
] 0.0
8—
9
]
4 E.O.B. @ 9 feet bgs
10
4
11
12
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USEPA

LOG OF BORING SCS-021
(Page 1 0of 1)

Ten Mile Drain #2 Site L ocation : St Clair Shores, M| Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
B
2
T ®©
c
[0}
o R= €
Depth I 2 Q
n 1813 DESCRIPTION g = REMARKS
feet | @ © 2
o010 (%) a
0
] SAND: Light brown, Dark brown stained from 1'-3'
1 —
ispP 0-3 0.0 Work Area = 0.0 ppm
2 —
3
] SAND: Light brown.
4 —
1sp 3-6' 0.0
5 —
6
] SAND: Light brown.
7_
1sp 6-9' 0.0
8_.
9
.
] E.O.B. @ 9 feet bgs
10
11—




d

}

1
A

W&’. ‘é"w @ W Q&w

08-09-2005 k:\20083066.001 Tan Mile Drain\Boring Logs\SCS-022.bor

USEPA

-LOG OF BORING SCS-022

(Page 1 of 1)

C

Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/19/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller 1 US.EPA
Logger : Keith Lesniak/U.S. EPA
3
R4
™
c
]
(&) £ G
Depth T P &
n 1815 DESCRIPTION a e REMARKS
feet | @ | @ s o
D10 77} o .
0
] : Dark, wet.
1
: 0-3 0.0
2]
3 —
] Light tan, wet.
4
j 0.0
53
6
3 Light tan, wet.
7]
3 0.0
87
9 .
. Dark brown, wet.
10
] 912" 0.0
117
12—
3 CLAY: Dark, Sandy, Dark.
134 -
E CL 1215 0.0
14 - %
15 E / CLAY: Grey, wet
] - ey wek 15-16' 0.0
16-]
JcCL / PCB and VOC water samples
17.: / taken from 15'-18' .
1
18 /
: E.O.B. @ 18 feet bgs
19 e 9

[\
o
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USEPA

LOG OF BORING SCS-023

(Page 1 of 1)

Ten Mile Drain #2 Site
St Clair Shores, Michigan
W.0.#20083.066.001.0010

Location

Date

Drilling Method
Driller

Logger

: St Clair Shores, Ml

: 05/19/2005

: Geoprobe

:U.S. EPA

: Keith Lesniak/U.S. EPA

Checked By : Erik Martinson

Depth
in
feet

USCSs
GRAPHIC

DESCRIPTION

Sample Interval (feet)

REMARKS

PID (ppm)

SAND: Dark brown.

l‘LlIJIlILIILl

0-3'

w

SAND: Brown.

F.N

(4]
[T I ST IR I

3-6'

<}

1 SAND: Light brown.

~

SP

o0
sl byt

6-9'

o

—
Q
pa g b Lo gy

sp

-
-

| SAND: Light brown, moist.

9-12

0.0

0.0

0.0

0.0

— -
W N

-
>

]J_I;J_LIIJIIIIILJ;

-
(3]

E.OB. @ 12 feet bgs




USEPA LOG OF BORING SCS-024
}
. (Page 1 of 1)
> Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
’% St Clair Shores, Michigan Date : 05/18/2005
' W.0.#20083.066.001.0010 Drilling Method : Geoprobe
§ Driller :U.S.EPA
73 Logger : Keith Lesniak/U.S. EPA
; ?
G 8
. 2
o 8
™ Q E T
L Depth I o &
~ n 1 8|% DESCRIPTION g e REMARKS
feet g % (g g
e 0 _
™ ] SAND: Concrete from 0'-1', Dark sand from 1'-3'. -
S ] 0.0
\’ W 2]
- 5 -
] CLAY: Brown, Sandy.
. 4': /
jeLy / 45 0.0
57
y ]
6 '/
] CLAY: Grey.
__ 1
\_; jc / 0.0
. 8-
7 el o
- ] CLAY: Grey, Sandy, Brown.
‘ 10
3 JcL / 9-12 0.0
a1
B ]
& ] /]
o 127]
£ ] CLAY: Grey.
1 1
&l 13 /
L] 4
2 Jcu / 1215 0.0
c -
el
o 3
Qe S ] .
[
. © .
SR BT a
- -
w2 ] E.O.B. @ 15feet bgs
: g] 167 Work Area = 0.0 ppm
3 ]
g -
17

o
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USEPA

LOG OF BORING SCS-025
(Page 10of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/20/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driffer :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
B
2
©
c
2
[®] < E
Depth T o o
in | & % DESCRIPTION g = REMARKS
feet (] © o
3]0 7] a
SAND: Brown, Medium grained.
1-2
- -’| SAND: Brown, Medium grained.
4.6
SAND: Brown, Medium grained, Wet.
6'-9' PCB and VOC water samples
taken from 6-9".
SAND: Brown, Medium grained, Wet.
SAND: Brown, Medium grained, Wet, Oil sheen on water,
Pea-gravel at 15".
1215
15 o4
| / CLAY: 1516
16— /
qCL /
17 %
1
8] L A CLAY:
19— CL 1820
20
) 1_: " E.OB. @ 20 feet bgs

22—
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! USEPA LOG OF BORING SCS-026
) (Page 1 of 1)
% Ten Mile Drain #2 Site Location . St Clait Shores, M Checked By * Erik Martinson
mﬂ St Clair Shores, Michigan Date : 05/20/2005
. W.0.#20083.066.001.0010 Drilling Method : Geoprobe
g Driller 1 US.EPA
3 Logger : Keith Lesniak/U.S. EPA
3
2
% ®©
- g
2 = - £ €
- Depth T P %
n | g|g DESCRIPTION g = REMARKS
@% feet [ 4 @ ]
. 510 . n o
@ o-
-y 1 _E 0-2
2 23
™ ]
o -
™y 3 3
L n SAND: Brown.
5]
b 5.6
6
- N SAND: Pea gravel from 7.5-9'.
7]
) ]
= N 759
2 7
oy s
A ] GRAVEL: Wet, Sandy.
v ]
3 10
N ] 912
"‘; E 11 - ’
oyl s' :
R (%] - .
o3l 12
-~ o n GRAVEL: Grey clay from 13'-13.5'.
- , 12-13
. o N
i
£ 4
g 4
o 147
‘= 3
(= -
d PP
S
I
; § 16-] E.O.B. @ 15 feet bgs
=3
] 3
‘g 17
g N
2 N
2 7
°1 18-
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USEPA LOG OF BORING SCS-027
{Page 10of 1)
Ten Mile Drain #2 Site Location - St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/24/2005 :
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
&
Q E £
Depth T o %
in 1 81% DESCRIPTION 2 £ REMARKS
£
feet | @] [ o
o1 0 w o
0
B CONCRETE:
4 AR Work Area = 0.0 ppm
1 o
3 SAND: Light brown.
N 0.0
27
3
1 SAND: Light brown.
4-]
' 3 3.6 0.0
57
6]
] SAND: Light brown, Trace small gravels.
7]
] 0.0
87
0 N
N SAND: Brown, Trace small gravels.
10
3 0.0
h
11
12 :
N / CLAY: Grey/Light brown.
153
JcL 1215 0.0
14 =] /
]
15 <

- -
~ o]

'ILLJ_l_lllllllll

-
o

E.OB. @ 15 feet bgs
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USEPA

LOG OF BORING SCS-028

(Page 1 of 1)

¢
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Ten Mite Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Drilter :US. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
2
Q € £
Depth T o =
in 18]S DESCRIPTION s S REMARKS
f & £ o
eet [72] © =
>0 [} o
0
3 SAND: Light brown
B Work Area = 0.0 ppm
1] '
1sp 0.0
2 '
3] :
] -] SAND: Light brown.
3
47
Jsp 0.0
57
6]
] SAND: Light brown, Wet.
7]
Isp 6'-9' 0.0
8-
9 ] =
] ] SAND: Dark brown, Wet.
10
Jlsp 0.0
11-] )
12 .
3 { SAND: Wet.
13 . Sand/Clay interface sampled.
] CLAY: Grey, Dark material at 13".
. 1215 0.1
14— CL g
15
] E.OB. @ 15 feet bgs
16
17
18
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USEPA LOG OF BORING SCS-029
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erk Martinson
St Clair Shores, Michigan Date : 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
B
2
®
c
2
Q £ =
Depth T © =4
in 1 81% DESCRIPTION g 2 REMARKS
feet | | @ o
210 (7] o
(0]
] SAND: Light brown.
1
] CLAY: Grey, Trace smali gravels.
E 0.0 Work Area = 0.0 ppm
2—1CL
3
] ’, CLAY: Brown/grey.
4 %
Ja / 0.0
5——
I
] ? CLAY: Light brown/grey, Hit refusal at 9'.
7- %
e ? 0.0
8 /
9
] E.O.B. @ 9 feet bgs
10—
11—
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USEPA

LOG OF BORING SCS-060
. (Page 1 of 1)

09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-08u.bor

Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S.EPA
Logger : Keith Lesniak/U.S. EPA
B
2
®©
c
i}
Q 2 =
Depth T o 8
n 18] % DESCRIPTION g 2 REMARKS
feet wilx ] [a]
510 (7] a
0
] CLAY: Grey.
4 Work Area = 0.0 ppm
-
Jjeu % 0.0
-
2 /
3 //
] % CLAY: Light brown/Grey.
4] /
Jjcu /
5 /
A
-
6 /
] % CLAY: Brown/Grey, Hit refusal at 9'.
7—-
4
lcL /
9
1 E.O.B. @ 9 feet bgs
10—
]
11—
12—




USEPA LOG OF BORING SCS-061
. (Page 1 of 1)
3 Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
o) St Clair Shores, Michigan Date : 05/24/2005
" W.0.#20083.066.001.0010 Driliing Method : Geoprobe
® Drifler :U.S. EPA
@ Logger : Keith Lesniak/U.S. EPA
B
2
©
D e
’ o
Q < T
‘3 Depth T o s
-~ in % DESCRIPTION g = REMARKS
) feet v| © Q
- 210 » o
0 -
. ] SAND: Brown.
k . Work Area = 0.0 ppm
B 1
] 0.0
-, ]
27 CLAY: G
- i : Grey.
» ufel / Y
3 -
] / CLAY: Light brown/Grey.
R Jc / 0.0
5] /
6 . //
E / CLAY: Grey.
7]
JoL / 0.0
-~ ]
# 8—_
] é
o 9] 4 .
n CLAY: Grey, Wet.
3 10 %
i jcL / 9-12' 0.0
8 117
o). -
R BT 4 -
& ] / CLAY: Grey, Firm.
- £ 13-—- /
. 5 ]
ot 2 Jev / 0.0
e o 147
B
® i
e~ g 157
..... S N
. 8 ] E.0B. @ 15 feet bgs
8 1Gj
5 ]
Ty ]
g: 3
5 18
%
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USEPA LOG OF BORING SCS-062
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 06/24/2005
W.0.#20083.066.001.0010 . Drilling Method : Geoprobe
Driller 1 U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
w®
[
o
(@] £ E
Depth T © =3
n |81 % DESCRIPTION e = REMARKS
feet { @ | X & o
o] 0O (7] % :
0 >
i\ SAND: Dark grey, Brown clay.
5 ‘| Work Area = 0.0 ppm
1 -
j 0.0
2—
3 ] ra
] / CLAY: Grey.
41 /
JCL W 0.0
J Y
L
o~
] / CLAY: Grey, Hitrefusal at9'.
7 ?
jeoL / 0.0
] .
8—4
1 v

©
TS T |

-
o
I

-
-
I_lllLlLlll

-
N

E.0.B. @ 9 feetbgs
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USEPA LOG OF BORING SCS-063
. (Page 10of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date - 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
B
2
®
c
2
O £ E
Depth T © s
in |1 B1% DESCRIPTION g = REMARKS
feet 0wl x © 2]
S| 0o [75) o
0
3 CLAY: Grey, Brown sand.
j Work Area = 0.0 ppm
17
JCL 0.0
1
2] /
5]
] / CLAY: Grey/Light brown.
4
. CL / 0.0
57 /
6 - -
3 / CLAY: Light Grey, Brown from 7'-9'.
7] /]
JcL 0.0
8
9
] CLAY: Grey, Wet.
10 /
Jc /‘ 0.0
11
12 '
] 7 CLAY: Grey, Wet.
1
13- / .
jcu 1215 0.0
14 %
15 /
] E.OB. @ 15 feet bgs
16
17
18




USEPA . LOG OF BORING SCS-064
™
- (Page 1 of 1)
: Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erk Martinson
St Clair Shores, Michigan Date : 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :US.EPA
Logger : Keith Lesniak/U.S. EPA
3
L
®
D 2
w o
& Q E £
?% Depth I o g
. in |8 % DESCRIPTION g = REMARKS
:3 feet g & 3 2
s 0
~ ] / CLAY: Grey.
vy i /
} 1] /
J ]
~ U : CL / 0.0 Work Area = 0.0 ppm
2—
. 3
CLAY: Grey.

1.1 1 1

SR

JCL 0.0
- 57
o ]
. .) 6
. w ] CLAY: Grey, Hit refusal at §'.
. i . 7
J leoL 0.0

OO

E.O.B. @ 9 feetbgs

-
sy
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USEPA

LOG OF BORING SCS-065
(Page 10f1)

09-08-2005 k:\20083068.001 Ten Mile Drain\Boring Logs\SCS-065.bor

Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By . Erik Martinson
St Clair Shores, Michigan Date : 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
B
2
©
c
2
8] c T
Depth T ) =3
in | A% DESCRIPTION o = REMARKS
feet 0| © o
ol O 74 o
0
1 // CLAY: Grey, Wet.
n / Work Area = 0.0 ppm
1 %
Jc 0.0
2 /
3
] ¢ CLAY: Grey, Wet.
4
Jc 0.0
5 /
N
] CLAY: Grey, Wet, Hit refusal at 8'.
7{cL %
| ] / 0.0
8
: E.O.B. @ 8 feetbgs
9—.
10—
11—




; USEPA LOG OF BORING SCS-066
R .
- (Page 1 of 1)
§ Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
. St Clair Shores, Michigan Date : 05/24/2005
"" W.0.#20083.066.001.0010 Drilling Method : Geoprobe
, Driller :U.S.EPA
} Logger : Keith Lesniak/U.S. EPA
3
;] 2
=
3 c
i Q
Q € £
k Depth I o &
in & K DESCRIPTION g = REMARKS
> feet | @ @ o
Sl 0 7] o
¥ 0
™ ] SAND: Dark brown.
- . Work Area = 0.0 ppm
- ]
‘g 1]
S ]
-~ . 0.0
B - .
2-]
3 :
: ] CLAY: Grey, Hitrefusal at 6'.
"y ]
J‘\: 4__ /
o qdcL / 3-6' 0.0
', 5—: / ]
- .
i B
o 8 ]
w -
2l 6
1
é’, 3
g p
£ ] E.Q.B. @ 6 feet bgs
o 77
s ]
B ]
35
= g ]
B gl e
.8 ]
oo ]
- E
{ g ]
g ]
3 ]
o 0—
“}

)
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USEPA LOG OF BORING SCS-067

-
A ‘(Page 1 of 1)
.% Ten Mile Drain #2 Site tocation : St Clair Shores, Ml Checked By : Erik Martinson
k) St Clair Shores, Michigan Date : 05/24/2005
N W.0.#20083.066.001.0010 Drilling Method : Geoprobe
@ Driller :U.S. EPA
3 Logger : Keith Lesniak/U.S. EPA
,- =
» 2

©
i 2
- 2
7 o £ T
6% Depth I ® a
in | 81% DESCRIPTION =3 = REMARKS
2 f & £ P
- eetl [2] 7] =
S50 v o
P 0
p N CONCRETE:
-\ 4{AR Work Area = 0.0 ppm
“y 1 -
k ] SAND: Light brown.
: 0.0
3 2
~ 3 -
3 SAND: Light brown.
i, 4
o ] 0.0
. 5—_
. 4
e, . ]
P 1 SAND: Light brown, Trace gravels from 8.5'-9'.
& 73_
\’Sv -
i 0.0
oA s
Y 8
p .
e 9
i ] SAND: Brown, Wet, Trace small gravels.
13 10
b ﬁ ] 0.0
» -
§03 23—~
3 8 3 / CLAY: Grey, Wet, Trace small gravels.
.' % 13 J /
id3 ]
£ 4CL 1215 0.0
1@ 5 14
P I
5 1
@ é 15 .
H g A
8 N E.O.B. @ 15 feet bgs
3 gl 16
sl 177
by 3
it ]
°l 18
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USEPA

LOG OF BORING SCS-068

(Page 1 of 1)

Ten Mile Drain #2 Site Location

-
-

-
[>]
Loas o bva vy leaay

: St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/24/12005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller 1 U.S. EPA
Logger : Keith Lesniak/U.S. EPA
]
2
©
c
2
o £ E
Depth T o a
in {9 % DESCRIPTION g g REMARKS
feet 1 B S 3 5
0
CONCRETE:
] Work Area = 0.0 ppm
1 ;
] “{ SAND: Brown,
] 0.0
v =
5
] SAND: Brown
47
N 3-6 0.0
57
=
] SAND: Light brown, Trace small gravels from 7'-9'.
77
J 0.0
87
9
] SAND: Trace small gravels.
10
] 0.0
11
12
b V CLAY: Grey, Wet.
] /
13
JCL / 0.0
14 /
15

E.OB. @ 15 feet bgs
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USEPA

LOG OF BORING SCS-069

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erik Martinson
St Clair Shores, Michigan - Date : 05/24/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Drifler :US. EPA
Logger : Keith Lesniak/U.S. EPA
s
2
©
c
5]
O c s
Depth T © g_
n 1813 DESCRIPTION e 2 REMARKS
feet | @ | & © o
5] 0 [ o.
0
] CONCRETE:
7] Work Area = 0.0 ppm
1
3 SAND: Light brown.
b 0.0
2]
3 ]
3 SAND: Light brown.
4]
] 0.0
57
6 3
] SAND: Light brown.
77
] 0.0
8]
9 3
] SAND: Light brown, Wet.
10
] 9-12' 0.0
11
12
] SAND: Brown.
13 : Ve
1 V AcLav: Grey, wet.
E 1215’ 0.0 Sand/Clay interface sampled.
14— CL
15 /
] 6_5 E.OB. @ 15 feet bgs
17

-
o]




USEPA LOG OF BORING SCS-070
‘ (Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
' Driller : U.S.EPA
Logger : Keith Lesniak/U.S. EPA

3

2

©

c

o
Q e E
Depth g:_ @ o

in |18 < DESCRIPTION g & REMARKS
feet | @ © 2]
- ] O 2]} Q
0
] CONCRETE:
41AR
- 1

SAND: Dark.
0.0 Work Area = 0.0 ppm

N
TR R R

w

CLAY: Grey.

NPNPRVEWES RS RN ESEUEUEREERS & FRPR- KRR C RN R

1 1
4—_ ?
:CL/ 00
|
‘b ] ? CLAY: Grey, Hit refusal at 9.
3| ]
2| 1
ﬁ?f o / 0.0
| 3§ 8] /
a A
1l
/ 'é 10 E.OB. @ 9 feetbgs
TR B
{3 § 1
8| 4o

S
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USEPA LOG OF BORING SCS-071
(Page 10f 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Mt Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Dritler 1 US. EPA
Logger : Keith Lesniak/U.S. EPA

3

L

©

c

]
o) k= 3
Depth I o g

in 31 % DESCRIPTION g = REMARKS
feet (LR @ o
o010 ] o
0
] CONCRETE:
4 AR
1
CLAY: Grey.

CL

'
NN

0.0 Work Area = 0.0 ppm

w

CLAY: Grey,

H

lllllllll[llll

NANNNN

CL

[4;}

0.0

o]

CLAY: Grey/light brown,

L.l

~
I

N

Jjcu

o]
[

0.0

«©

CLAY: Grey, Hit refusal at 12'.

CL

Illl[lll_LlJlll

NANNNNNNS

0.0

-— — —
»H w N
Powa o b ol

-
[4)]

E.OB. @ 12 feet bgs
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USEPA

LOG OF BORING SCS-072
{Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
%
QL
®
e
Q
Qo € T
Depth T _ ° g
in | B % DESCRIPTION o 2 REMARKS
f P E o
eet [%] © =
51 O [7/] Q.
o7
i CONCRETE:
4AR
. ; :
U ] CLAY: Grey/Dark brown, Sandy.
B 0.0 Work Area = 0.0 ppm
2-{cL 2
1 ]
3 //
i / CLAY: Dark grey from 3'™-4', Light grey from 4-6'.
o &
JeoL / 0.0
_4
5 /
ﬁ %
- i
TV
q . ? CLAY: Grey, Hitrefusal at 9.
A
H ] / .
N JCL 0.0
q}
2 J
2 87 /
g4 ] /
s |
S J
- B
[=}
o . 4
= 4
E - E.0B. @ 9 feet bgs
5 10
@©
- -
S -
zl N
4
S ]
S 4
[+.]
° 12
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USEPA LOG OF BORING SCS-074
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Maninson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
. L
®©
c
2
o) E £
Depth T o &
n 1 8|% DESCRIPTION a e REMARKS
feet | | X . @ [a]
o210 (7] o
0
] CONCRETE:
JAR
1 ”
] CLAY: Dark grey.
] / 0.0 Work Area = 0.0 ppm
2-1CL
3 /
] / CLAY: Brown.
=
Jco 0.0
5._-1
64— i
] CLAY: Brown, Hit refusal at 9'.
7_
Jc / 0.0
8 /
0 /
] E.O.B. @ 9 feet bgs
10—
11
12
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USEPA

LOG OF BORING SCS-075
(Page 1 of 1)

£

09-09-2005 k:\20083068.001 Ten Mile Draln\Boring Logs\SCS-075.bor

"Ten Mile Drain #2 Site Location : St Clair Shores, M| Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller : U.S. EPA
Logger : Keith Lesniak/U.S. EPA
B
o
©
c
2
(8] = _
Depth T E g_
n 18| % DESCRIPTION e = REMARKS
feet | @ < ]
S|l 0O » o
0
i CONCRETE:
4AR
1
] CLAY: Grey.
| / 0.0 Work Area = 0.0 ppm
-4 /
2-cL /
TV
] CLAY: Brown, Trace gravels.
4
Jeco / 0.0
5 /
6
] / CLAY: Brown, Hit refusal at 9".
Ja / 0.0
8 /

E.0.B. @ 9 feet bgs




09-09-2005 k:\20083068.001 Ten Mile Drain\Boring Logs\SCS-078.bor

USEPA LOG OF BORING SCS-076
{Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shore;. M . Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesnialk/U.S. EPA
3
2
©
c
o
Q 15 £
Depth T o &
in | 8% DESCRIPTION 2 = REMARKS
feet Nl S o
5|0 » o
0
] CONCRETE:
J AR
1
] CLAY: GreylLight brown.
. 0.0 Work Area = 0.0 ppm
el
3
] CLAY: Light brown/Grey.
4 ?
CL 0.0
6 //
] / CLAY: Light brown, Trace gravels, Hit refusal at 9'.
7 /
Jct / 0.0
8- ?
9
i E.OB. @ 9 feet bgs
10—
-
11
12—
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2

USEPA LOG OF BORING SCS-077
(Page 1 of 1)
Ten Mile Dréin #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date . : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Oriller US. EPA
Logger : Keith Lesniak/U.S. EPA
%
2
©
c
2
o = -
Depth T E g
n 1813 DESCRIPTION g > REMARKS
feet | @ @ o]
2] 0 73] a
0
i CONCRETE:
JAR
1
N CLAY: Light brown.
] / 0.0 Work Area = 0.0 ppm
2-JCL /
. i
N 7, CLAY: Brown.
4 /
lcL / 0.0
5 ?
6
] CLAY: Brown.
4 /
7]
Jcu / 6'-9' 0.0
8] %
TV
] / CLAY: Brown, Hit refusal at 12".
10 %
Jou 9-12' 0.0
117 %
12 -
N E.OB. @ 12 feet bgs
13
14-_
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09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-078.bor

USEPA

LOG OF BORING SCS-078

(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, MI Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Driller 1 U.S. EPA
Logger : Keith Lesniak/U.S. EPA
?
2
®
c
3! 2 —
Depth T - E
in B % DESCRIPTION E & REMARKS
feet (R 4 5 [a]
2 (O] (7] o
0 CONCRETE:
1AR '
: Light b .
ight brown 0.0 Work Area = 0.0 ppm
. Grey.
R : Light brown.
o 0.0
| 7 TCLAY: Grey, wet.
- %
1CL 6'-9' 0.0
81 ?
7 // CLAY:
10—} CL /
| 912’ 0.0
: Brown, Wet. )
. Brown, Wet.
12’18 0.0
14 | ] CLAY: Grey, Wet.
{cL /
15
| CLAY: Grey, Wet.
16 /
1CL i 0.0
17 /
18 4
] / CLAY: Grey, Wet.
191 CL / 18'-20' 0.0
20 Z
.0.B. b
21— E.0.B. @ 20 feet bgs
22




i USEPA LOG OF BORING SCS-079
' (Page 10of 1)

e’

Y
’ Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erk Martinson
3 St Clair Shores, Michigan Date : 05/25/2005
) W.0.#20083.066.001.0010 Drilling Method : Geoprobe
§ Drifler :U.S. EPA
3 Logger : Keith Lesniak/U.S. EPA
: 5
? e
i 3
3 z
’ 2
&) 2 —_
3 Depth T r E
in % DESCRIPTION g £ REMARKS
} feet 0wl s o
k 210 (V7] o
3 o
CONCRETE:
L) 4 AR
N 1 ,
u} 5 SAND: Dark brown. 0.0 Work Area = 0.0 ppm
) i
3]
] SAND: Brown.
: 4 : CLAY: Gre
Y ] e 0.0
N ] : Light brown.
6 ' , .
] CLAY: Light grey/brown, Wet, Sandy and Light brown at
N ] 9.
.i 7—-
) j 0.0
87
.3 .
9 . - -
R 3 SAND: Light brown, Wet.
- 10
W/ ] 9-12 0.0
N 11—
v b 124
- B n SAND: Dark grey, Wet.
-, 2 3
§ 13-
2 ] 12-15 0.0
§’ 4 : 7 CLAY: Light grey, Wet
E’ 1L /T/ : Light grey, Wet.
- 2F 5]
$ 1V /| CLAY: Grey, Wet, Sitty.
s ]
s 16
c -
hud JcCL 0.0
& 17
©
; 8 3
2 3
Ty 8 18]
¢ :7 N E.O.B. @ 18 feet bgs
£y 8 .
8] 20




09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-080.bor

USEPA LOG OF BORING SCS-080
(Page 1 of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Mi Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0 .#20083.066.001.0010Q Drilling Method : Geoprobe
Driller 1 U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
2
o £ £
Depth I K Q
n | B % DESCRIPTION o 2 REMARKS
13
feet | | X - o
o1 O [%/] o
0
] CONCRETE:
. AR Work Area = 0.0 ppm
1
] SAND: Light brown.
0.0
]
2
3]
] SAND: Light brown.
4]
n 0.0
577
6 .
3 SAND: Light brown.
7]
3 0.0
8]
9] .
3 SAND: Light brown, Trace small gravels from 10'-11".
10
] 9.12' 0.0
"3 /' jcLay: Gre
Jcu - ey
12
n CLAY: Grey, Wet, Silty.
13-
Jcu 0.0
14-] /
15
3 E.O.B. @ 15 feet bgs
16
17
1
18
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USEPA LOG OF BORING SCS-081
(Page 1of 1)
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09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Logs\SCS-081.bor

.

Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method - : Geoprobe
Driller :US. EPA
Logger : Keith Lesniak/U.S. EPA
]
2
®
c
2
o c 3
Depth I o g
in al% DESCRIPTION g el REMARKS
feet | @ | € . o o
210 [75) o
0
] CONCRETE:
4 AR Work Area = 0.0 ppm
1
3 CLAY: Grey.
. hod 0.0
2—CL
3 ,
] / CLAY: Light brown, Trace small gravels.
4
JjcL 0.0
57
6 /
] No sample collected from Geoprobe.
7]
3 0.0
8]
o ]
] No sample collected from Geoprobe.
10
] 0.0
11
12 -
3 No sample collected from Geoprobe.
13 —;
] 0.0
147
15
] E.OB. @ 15 feet bgs
16—
17
18




09-09-2005 k:\20083066.001 Ten Mile Drain\Boring Lags\SCS-082.bor

USEPA

LOG OF BORING SCS-082

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, M| Checked By : Erik Martinson
St Clair Shores, Michigan _Date : 05/25/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Drilier :U.S.EPA
Logger : Keith Lesniak/U.S. EPA
3
2
®
c
2
o c €
Depth I © g
in [ 8] % DESCRIPTION g = REMARKS
f = E o
eet [} © =
=3 NG » o
0
] CONCRETE:
JAR Work Area = 0.0 ppm
1 ]
. SAND: Light.
b 0.0
2]
5
1. SAND: Light brown.
=
] L~ ] cLay: Grey.
4 3-6 0.0
5- CL ?
6
3] / CLAY: Grey/Brown, Wet.
7] ?
lcL / 0.0
87 /
9 //
] / CLAY: Grey/Brown, Silty.
10 /
JcL % 0.0
11 /
12 4
] : Brown, Wet.
] 1213 0.0
13 '
] / CLAY: Grey, Wet.
14 cL ?
15 /]
N E.O.B. @ 15 feet bgs
16—
17
]




peee

gl e W W e

WF Y T

!

Ry

H

"

2900C C VOV U U

08-09-2005 k:\20083066.001 Ten Mile Draln\Borir\ﬂ Logs\SCS-083.bor

.
P

USEPA

LOG OF BORING SCS-083

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, Ml CheckedBy - : Erik Martinson
St Cfair Shores, Michigan Date : 05/26/2005
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Drilter 1 U.S. EPA
Logger : Keith Lesniak/U.S. EPA
T
2
®
c
o
Q 2 =
Depth E © s .
n | 8ls DESCRIPTION e = REMARKS
feet [ 2] @ =]
2410 7] o
0
1 CONCRETE:
4 AR
17 .
1 ] SAND: Light brown.
- | 0.0 Work Area = 0.0 ppm
27
. N
3 .
] 1 SAND: Light brown.
47
i 3-6' 0.0
57
6
; 1 SAND: Light brown, Wet.
1
[an
(W i 6-9' 0.0
87
9 /]
] | SAND: Dark grey, Wet.
10
] / CLAY: Grey, Wet.
4 9-12 0.0 Sampled soit at the sand/clay
5 interface.
11— CL
] /
12 /
] E.0B. @ 12 feetbgs
13-
.(
14
]
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USEPA

LOG OF BORING SCS-084

(Page 1 of 1)

Ten Mile Drain #2 Site Location : St Clair Shores, M Checked By : Erik Martinson
‘St Clair Shores, Michigan Date : 05/26/2005
W.0 #20083.066.001.0010 Drilling Method : Geoprobe
Driller :U.S. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
2
Q £ =
Depth I o a
n | 8% DESCRIPTION g = REMARKS
feet | O | © o
5210 7] o
0
] CONCRETE:
19 AR
N 0.0 Work Area = 0.0 ppm
2 Saes
] g SAND: Light brown.
18P}
3
N SAND: Light brown and wet from 3'-5', Light and dark
] brown from 5'-6'.
4]
1sp 36 0.0
5]
6
] SAND: Brown and wet from 6'-8', Dark grey and wet from
. 8'-9'.
7
Jsp 6-9 0.0
87
o
] SAND: Grey and wet from 9-11', Very dark from 11'-12".
10-]
1sp 9-12' 0.0
1]
12
N ORGANICS: Wood piece stuck in Geoprobe, no sample.
13-
N 0.0
14—
15—
] E.O.B. @ 15 feet bgs
16
17
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USEPA LOG OF BORING SCS-085
(Page 1 0of 1)
Ten Mile Drain #2 Site Location : St Clair Shores, Ml Checked By : Erik Martinson
St Clair Shores, Michigan Date : 05/26/2005 .
W.0.#20083.066.001.0010 Drilling Method : Geoprobe
Drilter :US. EPA
Logger : Keith Lesniak/U.S. EPA
3
2
©
c
]
&) = —_
Depth = r E
in |81 % DESCRIPTION 2 = REMARKS
f = £ o
eet [0} © =
310 7] o
0
] CONCRETE:
19 AR
. 0.0 Work Area = 0.0 ppm
2 >
i SAND: Light brown.
T
3
] SAND: Brown, wet.
4]
N 3-6' 0.0
57
6 ]
N SAND: Dark grey and wet from 6'-7', Light brown and wet
. from 7'-8', Grey and wet from 8'-9'.
7]
] 6-9 0.0
8]
0 ]
] SAND: Grey, Wet.
: :
10
3 CLAY: Grey, Wet.
] 9-12' 0.0
11
12
] SAND: Grey, wet.
13
N 12-15 0.0
14
15
E.OB. @ 15 feet bgs
16

-—
~
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

INTEROFFICE COMMUNICATION

TO: Richard Berak, Project Manager, Southeast Michigan District Office
Remediation and Redevelopment Division

FROM: Tom Mann, Geologist Specialist, Geological Services Unit
Remediation and Redevelopment Division

DATE: September 6, 2005

SUBJECT: 10 Mile and Martin Drain, Macomb County, MERA #500736
Ground Penetrating Radar & Electromagnetic Surveys

Richard Berak of the Remediation and Redevelopment Division’s (RRD’s) Southeast Michigan
District Office, requested RRD’s Geological Services Unit (GSU) use Ground Penetrating Radar
(GPR) to find where the former Martin Drain met Bon Brae and Lakeland Roads. The drain is
located in Section 22, TIN-R13E, Macomb County, Michigan.

The GSU conducted a GPR Survey on April 4, 2005. GPR utilizes pulses of electromagnetic
energy like marine sonar or a fish finder. An antenna transmits pulses of electromagnetic
energy into the ground. Interfaces between layers reflect some of the energy. The antenna
receives the reflected signal and the instrument records it as a function of time on the vertical
scale of a graphic record. Travel time of the signal is relative to the depth of the reflector.

Pulling the antenna over the ground and sequentially plotting the reflected pulses, gives a cross-
sectional profile of subsurface conditions.

Poor radar response from clay soils in the suspected areas, along with multiple utility service -
line trenches, made it difficult to distinguish the former drain. GSU staff sampled location
MSB-13 based upon the radar data. In retrospect, the location likely was the gutter of the
former D Street.

After St. Clair Shores obtained more complete access to property that the Martin Drain formerly
occupied, Richard Berak made a second request for GSU staff to locate the drain for sampling.
ETC Consultants also provided a 1964 aerial photo of the drain (Fig 1).

The GSU conducted an Electromagnetic survey with a Geonics EM-31 in May 2005 in the
concourse area between Bon Brae and Bon Heur. Electromagnetic surveys provide a means of
measuring the electrical conductivity of subsurface soils, rock, and groundwater. Electrical
conductivity is a function of the soil type, porosity, permeability, and pore fluid. The pore fluid
will usually be the dominant conductor. Itis also useful for the detection of conductive metals.

The EM-31 induces electrical currents in the ground. An alternating current passed through a
transmitting coil, generates a primary oscillating magnetic field. This induces alternating
electrical currents in the subsurface conductive materials that generate a secondary magnetic
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The secondary magnetic field differs in phase from the primary field. The EM-31 measures two
components of the secondary field. The quadrature component is 90 degrees out of phase and
the in-phase component 180 degrees out of phase. The quadrature component of the
secondary magnetic field is proportional to the ground conductivity (Fig 2). Many contaminants
will produce a change in the amount of free ions in the soils or groundwater. Changes in the ion
levels change the ability of the soil or water to conduct electrical current. This change stands
out as an anomalous high or low value when compared to background readings. In the
presence of a very good conductor, the quadrature component will reverse and have negative
values. This is a good indication of a significant amount of buried metal. Theoretically, better
conductors increase the magnitude of the in-phase component (Fig 3) making it more sensitive
to metals than the quadrature component. Practical interpretation of the in-phase component is
more complex. Where the horizontal extent of the conductor exceeds the transmitter receiver
spacing of the EM-31, the response is typically a high positive. When the horizontal extent of
the conductor is less than the transmitter-receiver spacing of the EM-31, the response can'vary.
Some possible results are double negative peaks or a negative peak flanked by positive peaks.

If the drain was filled with a material that is different than the native clay soil, the EM ground
conductivity results would have picked up a contrast. The ground conductivity results do not
show a contrast indicating that the drain was backfilled with clay. The In-phase results do show
an area of buried metal under the former C Street that most likely is the culvert for the former
drain. GSU staff ran a GPR line over the end of the culvert (Fig 4). The ditch is faintly visible
with the culvert at the bottom as indicated. GSU sampling staff acquired sample SCS030 in this
location.

The GSU staff registered and rectified the 1964 aerial photo with control points that still exist
and digitized the drain. They then uploaded the digitized Martin Drain segments to a Global .
Positioning System (GPS) with a reported accuracy of one meter.” GSU staff checked the GPS
position of the drain in the field with the culvert that was detected in the EM survey. It was
within the reported accuracy of the unit. GSU staff used the GPS to locate the drain for
sampling at SCS031, SCS034, SCS035, and SCS036 locations. Sampling staff later recorded
the Martin Drain sample locations on a GPS with a reported accuracy of three meters. These
sample locations and digitized Martin Drain are illustrated on a 2002 aerial photo in Figure 5.

If you have any questions, please contact me at 517-335-6425.
Attachments

cc. P. Shirey, RRD
Joe Victory, Weston Solutions\/
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